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sales of large commercial aisccrafz: is a highly comosti- 
+:vye business, conduc*ed between Hues br tivon dollar 


eon pOrations. IS etn | Vest bls tnduszry and because 


u 


Of its sizz and the nature of rh> busiress, m cM ES: 


ES economic growth. Munt Sales ene highly cyclical 
emai ntiuenced by a wide variety of factors. ue SON ast 


2 
EXE the sale of airecraft2s and associated services is the 
vehicle which specifies the various 21 

Ment between buyar a Jl 

tocata risk. TAS E m 
EEEmMercrial contract process and thes articles or cl 
the typical industry cont D 


r 
Aie ional contract S 


a 
anizgation and One: T funcional 
amente Of the firm, and various fastors of Eu ae ena 
w inheren= in “¿hs commercial aircraft gus. yy. This 
Wok provides insights into the csatract process as well as 
A pprc ia ion of the uncesr^teinr-v and the magnitude of the 
BEES | in the U.S. a2r3space manufac-urer's commercial 


business activity. 
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A. | BACKGROUND 


The dollar value of sales in tha U.S. commercial 
Bar Industry iS Significant za relation t9 the Gross 
E onal Product 233 <he United States, It is also ons of 
Ma gest cont:ibutors +9 the U.5. balance of <ra 


MD 
41) 


Mee has Worldwide political, social, and economic e 
The sale of aircraft is a dynamic and competitive bu 
eause of “his fact, business orasctices and strategies ars 


moepeyed by sach manufacturer which best fir the firm's 


style and which the firm feels will jen=rat= sales. This 
Bees. Ss identifies and describes industry-wide standards and 
micas regarding the contract ajr2eamen* used for the sale 
of larq¢ commercial aircraft and associated services. 

ur O al aire el: 


Very little has been written ibo 
Misty contracting practi 


limited to a r¢visw of tha p 


EN urs-s of large commercial aircraft since “hs vast 
majorit of salas dollars are acedunr=¢d for by these 
m at. The thesis focuses on th2 contractiag process and 
Mracteristizs of the contract  jdocumen-. im Shins “osc 
EDS is purposely no specific mention made 298 an individual 
Exutac-ur2ing firm's contf=ae=ung policies er acere. 
Because of ~hS competitive nature of the business, firms are 


E 2s, In a ioe 3 A 


om 
- w 


EE —--ve abols Maintaining «hs propriety of business prac- 
£ y 


‚3 
th 
|? 


EI dence placed with this author, 3 





Bractices are presented reflecting what were found -o be 
Esmmon DOliciss and procedures of th» majorzi-y. The ¿em 


EE --*-y contract is used to describs those con-rac- ar-i- 


Mes typically found ir GNENEEnSOMEIaS:Ursr's COR Tracts. 
Beecrtic firms who purchase alrcraft are mentioned hy name 
Eroughout «he work. These are presanzed Tor «he sake of 
Euuples or identification of a specific transaction. 


B. LITERATURE REVIEW 


A review cf available literature de 
Eemmerc.al aircraft industry pro 


V 1 
us studies and analysis. 
t 2 


terms of Drevio qne weal of 
femeoema-icn concerning the industry itself is available fron 
trade and business journals and opesrisdicals. en-orna- on 
gleaned from thes? sources forms tha basis of thss¢ chapters 
Which provide  backqgrou rious aspects of 


a 
Pel ro ia ezo dealing with  *hs 


n 
BEC :ndus*-y. ublis 

EM act issues Jf concern in thə sale of commercial 
alrcraf: was sven more limited. Moose. Licda. SLLOrS 
has been devoted to describing or analyzing industry-wids 
dit racing practices. consequently, very little printed 
Beutce material Hr information was available. Ind aan 
aerospace firuas perform some analysis of this nature but 
Geeststandably doa coe Sie eL ones; 


S 

ot publicizs the ces 
Mee content of the chaptsrs d3al 
a 


EDustry contzac- ace bassi almost exclusively on interviews 


EU discussions with manafacturers! represantatives. DR 
Beer o respect their ccon£idsences, iirect quotes or specific 
Beeeticss aro not identified “o manufacturers. Printed 
Meee tals dealing with contracting policies and procedures 
Meee eSO mad= available 29 “his aiathor during These irzer- 
EE -ceusa7 sources consul*s3i For contract information 
MN U's:e1 materials >f a general nature dealing with 





Bee aerospece and aircraft industries; from these sources 
industry-wide CONTI CS policies Tand D 


surmised. 


C. THESIS ORSANIZATION 


eoi rac: íis in *he sale of con 


pa 


m 
NOR ESOL t5 pe=s=ntín 


(N 


sue 
the focuses of th 
PO vVerview Of certain aspects cf the aircraft industry is 
peov ded, specifically, a2pulicania lsrails 
the leading menuftactumumg firms, end -h3 PEa sel 01> 
Eurchassrs of aircraft 
@eao=s= TT provides an  in&roduc-ios *o the co 
Beeectaf* industry, its overa Z 
ME” the produst. In Chapter 
commercial aircraft = 
Overview of the three U.S. 
p 


Encrec- i 


eoe” oe nng, NMeDonnseit Douglas, and Lockheed, ars 
examined. hema ono: Yoo ST ¢ Ree] Dus Tneuseri3s, A EU O 
eneor+:ium. is also introduced. Plaally; “consideration is 
Meyer to the factors which create demand, as well as deter- 
mene the price of zhe aircraft. 


Chapter IV presents an overview of the complement *o th: 
t 


Ma tacturer, thes aircraft buyer. TA most instances these 

Myers are ai-lines, both domestic and foreign. Sales may 

Bro ae little as one aizecraft! or for over a hundred 

units. There i¢ no average sale. snallar airlines or busi- 

eces Mey purchases one or *wo uni-s. Large airlines 

EE nese typically «en *o forty units, or mors, at one “ime, 
ds a 


10 





Eu aS Will be seen, large quantities can certainly yield 
concessions o1 the part of he seller. ucow ll also DS 
shown, demand for aircraft is generated by a number o 
rors over which neithsr the buyer nor the seller havea 
meh control. Ale Rongi thas fact is no nique to the 
Ma ce industry, che magnituda 5f the investment made for 
Mew products in the face of untattainty is considered 


exceptional. 


Contract issues are divided between two chapters. The 
Mac 15 the formal legal document upon which +he trans- 
Econ to sell and buy aircraft is based. Designed around 
eae Uniform commercial Coie, Tiencolessc: lave dowr. the 
ESrms and coniit?ions cf the sale. Nhile -hse --ansac-ion is 


Bear ro many found throughout -*as.Wozld for large squip- 


ment purchasas, the industry does have certain unique 
puces and practices which are reflected in the sales 
process as well as in tha composition of the industry 
ExXczTrac*. mese factors are descrio=1 in Chapter V. Also 


w his Chaptsr an examination is nade of ths processes and 
practices  ussd by +he manufacturars tzo sell 
Las-ly, a review based cn a survey zaken by the 
Meme OL the sOon=fract functional organizatio 


aircraf: manufacturer's htadquarte 


13 


MiagectVE p5sSents the subject: matzisz of specific arti- 
cles or clauses found in contrac 

Edgustry. As noted abov2, tzhes2 artic 

Baal articles found in the pro forna contracts used by the 
thrae manufacturers. Policies and ora £ 


meems ate net identified. 


Mena pto provides a sammazvy of “hs contract 
Afements provided in esriier chapters. Dass ena pter also 
em oins an sxaminatian of ass Zden-ıre2red, Ina ihe 

une, Az: msuedg 


11 





oriented undertaking both on «tha 
well as the buyer. 
a summary SPEM noce | factors 


industry. 


ye 


or *he mar 
e Tusk 2 cA 
alent "DE 





II. THE U.S. COMMERCIAL AIRCRAFT INDUSTRY 


A. INTRODUCTION 


Mi nos caap*sr an introduction 
Meme be provided. Included ase tevisws of the ind 
uac 


us 
Eines Eae meskes: In wht 


E 
Aus major alrcraft man E 
Bemauc~ business, and “he methodology used +9 estab 
Song price. 

MietaevelSpa=snt and pradue-ion 3f commercial air <Tans- 
portation zquipment SO Ey competitive DB 


u 
Bemaucted between multibillion dollar corporations. A areat 
2 


eed Of rescurces go into the design and pre-production of a 


Mew aircraft nodel. ernanecieat lossee from sales down “urns 
in the industry are tremendous. Aircraft salss are highly 


Syolical and influenced by a wids variety 
t 


q 2 
Mer. The nanufacturers seek +) =stablis) 
E f 


bu a les price 
M heir aircraft which will not only facilitate a sale, 
Mme SO, over time, cover +he manufacturing costs. a 
mes a-S Subject to intense competition from aircraft manu- 
Eg cured by other companies, both forsign and domestic, 
Including comoaniss with substantial resources and companies 
Mech ate nationally owned cr subsidized. Sales tc foreign 
Bu cmers ars highly conpetitive, and ars influenced by 
Corporate international relariorships and he conseauencss 
Be. S. Govsrament foreign policy. Meno fia cs see kes of 
ELEM cat: business are ris2ag aion3 with «he risks. U.S. 
umutac-urs-s Aoc Mp2 3 34e-0n23"*7 subsidized 


13 





manufacturers, such as Airbus Industicss, 


yy 


Wests=rn FuIopean 
Bonsortiun, while U.S. airlines compete with national 


airlines, 1.¢@., government-owned or subsidized airlines. To 


be competitive, IS pesa maenusaccurers and eizlines 


¡UV 


mus* continually employ astute marketing practices and poli- 
cies endeavoring to attain as well as maintain market share, 
Mempetiticn in development of an aircccaf<: model(1.2., 2 new 
long-haul wide-body or: 150 s 7 2nd Marketing 


ea 
@menaitcraf= z-o a few kay airlines c 


an mak? or break an 
Meectat+ prc3jranm. Somstimes a manufactursr bets the 
company, in a sense, to introduce 2 naw model because of the 
Euge capital sutlays and the uncertainties involved. 


B. THE AIRCRAFT INDUSTRY 


n 
Ze commerzsal aivriram2 business, curtailing production 
Me commercial model ia 1982, w#ith a planned shutdown of 
mre Production line in 1983. Besing and UMS Doanell Douglas 
EN r:a-2on (MDC), he remaining t423 U.S. firms, along with 
Bebus Industrie, cu 

ENECrIratc*t to scheduled dor 
Eas *o individuals and b 


EN all «hraa g. s. ETT 


OUT es. Onee O eean ra UlS.  aszospac2s indus--y in 
MS Were $52.3 billion, which rzspzesented 2.2 percen* of 
Moss Na=*onel Product, and 3.3 percean: 2£ “s*al sales 
Meas. nanufiaszuring indus<sizes "Ref. 1: p.j 8]. The 
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Meaictsy delivarsd 387 “ransports during “h= 1981, Zoo ZO 
ote ign customers and 132 to U.S. 2airlzinas (Ref. 1: p. 19]. 
0.5. producers delivered approximately 245 large transport 
ees in 1982, with a total valus of 36.7 billion (Ref. 2: 
oe 31-3]. O mania Used. aiwroratt account for 85.3 


EE nt ot the jet powsrsd transports 2nd 57/7.5 percent of 


23]. Bhcgconnesc*al o avrerat-t  indusc2y earned more foreign 
excha Coo any oher U.S.  expoP-sr,  offsse---ng 


Ende deficits in other trade areas. 


Pee eye ot) une aXrtf-sme industry is made difficult by 
ov 


Meg initial capital requirements, output -ange er whic! 
economies of scale exist, and cost advantages for existing 
Sms based on “echnical capability and production experi- 
ence. There is a great deal of risk in developin and 
EEELUDI:ng sn azlrcratt, either fron th? ground up or “hs 
ace cion of an existing aircraft. Tnemsisausesy SS P 
the leading 2dg 8 E Ran scan noLogy, emploving 
EBEDUe-of-the-art equipment and materials in the manufac- 
turing process, as well IS vca2- On OT Stringent 
Performance standards and absolu:> +tolerances. Nissen att 


Ie don Conbines “he elements of metallurgy, electronics, 


EEcomputer tschaology, along wich the most advanced design 


and assembly processes. Manufactur=rs constantly seek to 
meee Gurabili:ty and improve vnerfozmance of their product. 
Several advances in the technology employsd i Tue New 
EE 2-.o0n of aircraft will improve efficiency, particularly 
Meee egard <5 fuel efficiency. Bones Sado b=, sus-cent mansus 


mae] ULL processes 
u 


EMUonge- thar a 


ENUc-:on in ths w c= ae. anto Azera 
EU cipally consists cf boron, Petites, ope = glass, and 
kevlar. oea Oe spokesman for Douglas Aircraft, 





C. AIRCRAFT MANUFACTURERS 


Dust ussamtoyal ot she wide-boiv 2ra in the late 1960s, 
Boeing, MDC, and Lockheed were locked in compsti*ion as he 
Echt to provide «he airlines with a new generation of 
ENic-body aircraf*. All ¿hree sans expended massive 
amounts of resources on devealopmant, pre-production and 
Molina to ba first on the market wit a model that mer 


mEus*ry. Bo ei 


eye market with 
e 


EDEN "rc-af-, this ima be+twsen Bos2ng, MDC, anrd AS zhus: 
ENS generation of commezcial transports, spurred by noise 


mea pollution regu 

Pom, and tha ne 

Major expansion of demand for air 

Boeing i; the worli leader in he devalopmez+ and 

assembly of commercial aircraft based on total salés. 
a 


ERUmary products currently are derivatives o£ +the Models 737 


— 


EU] as well as the recent introduc*2on of two entirely 
Semeeaircret=, Models 757 21 y 
pamecs and +ezhnology, 13! 
engines. 

PeWigeics 7 2s]=C=12ly Goncluded commercial producticn of the 
O aircraft and is planning to 
ms DC-10, ENSE Owe a add 199 “+9 cfísring “he DC-9 
feaa.2, the MD-80 which was formerly known a e 


S 
Es -crcaft use tha latest in aecospace techaoloqdv. 


ced f= SUTESR= ly out of the commercial aircrai- 
bus-ness, aia aro ame == on Sf the L-1)11 in 1981, 
E nowgh teca: e ala 


C 
Eunronus fcr yea-s.  Locksed is currently comolsting produc- 


MO: she last units o£ the L-1011. 
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The Western European COnsort un, Al bas Industries 
auces a "“Wan-jet  double-atsls aircraft known as the 
meus. Az bus Industries is providing strong competition to 
U.S. manufacturers. Pieter scsi tS a JOlnt venture of 
the governments of West Germany, Britian, France and Spain. 

As with most large manufacturing endeavors, aa PE 
manufacturezs are highly 1ependen: on their suppliers and 
Mecon- Tractors in order +9 nest commitments +0 their 
customers. Micmac oils is end subcsa--acto 
highly competitive and risky business. unsosüaDeonetactors 
fee a= the will of the prime contractor. Thu 
affected by slow downs in the market, the a 
Beer *S make or buy Dpczsferences, nouum oce qq. and 
investment decisions. Pesce performancen 2s 2a critical 
element in future business. Problem 
elity can cause a subcontracio © 
Recently sources of supply have bsən is 
w=11 as Japan. MS, n: U: Se 3x 
space products than ever before, while ch 
aerospace products increased at 
These imports ar2 usually of 1 
Bette ien to curzent U.S. aircraft in 


ENDcont-acto-s. 


D; THE AIRCRAFT MARKET 


tee U.S. asrospace L.ndust-w, wnils h 
5 


yeaz in 1981, showed declines in visi 


ecoacmic health. immo cee nese Was -eal sales growth in 
DNS Ec=ors of the industry, excep: for commercial airccrait. 
miers in -zhe U.S., as well as in certain other parts 
Eus world, failed +5 achieve earnings necessary zo fund 
ETE” equipment requi-zsi to moisrriízs and =sxvand «heir 
Fleets, Ecos Ssccodeoc):324 in real <erans after 


1er 





Messe than five years of growth. me d op 1n orīrs is 


viewed to have bsen caused by several factors: 


ge Te Oereccess-op in the US are- C DJ both 


investment ani travel, 


A Seres + cases, Naking financing sxtremely 


Ac 


naa o tene world's 


Ul 


SITAS poor cine nc Ll stagu 


nes, ana 


DEED cEnsseassed' compeset-ion" by foreign 


m 
D 
14 
O 
(n 
' o 
£u 
Q 
(D 


manufacturers., 


CMa eneon ezeursmwrinarıly on she basis of 
Meme SULitability tc the needs of the customer (a func-ion 
and routs pruacturecund Of 15 


exis ing tlee* mix, rate 
meee ots), Product perfora 
a 


Miel erfici2enc 
t 


Meeting in the aircraft 2indusity is done very differ- 
ently from that in ctner product narkecs. Berne uc 
Sut “o ‚play a T=sonably minor cols in both commercial 
enmi military aircraft sales, wher33as performance, main- 
Meeeea Db 1i=Vy, and most impor-angly, on-“ime delivery will 
men decida who reigns 2s the current king of he moun- 
ER o: who -d*»2ps out Sf ne market entirely" [ Ref. 4; 


B. 9]. 


TIOS WOEPK, Dsisrenco is made *o 
Escus sizes 5f airczaf-. Narrow body aircraft are usually 
EE E-3^s75, with two, thras, or ¿sur engines, capable of 
EN Pq various rou:ss. dide=bcdy azlrcraft ars models such 
po he Boeing 747, DC-19, B= VON saad Alrous A=-300. The 
Meee —-body model is usually double aisle, having thre or 
Benz engines, Ica oo ay fis usally ised for long haul, 
EE NUcnSi-y rocucss, zoutas with relacively kiah passenger 
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Euch as some 727s, 7373, DC-8s and 
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ENGrged na-zrowrbody aircraft, with stretched fus 


higher -hrust engines. 


Bs THE PRICE OF AIRCRAFT 


q O 
Bee design and “toolirg nacessary for the introdu 
NeW model aircraft. mes Fort 

O 


ment made prior t5 the 


S 
Bemmercial aircraft is driven not only b 
Sesembly, but al b 

S 


demand, th 
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3 O 
lates is the potentia 
a 


Ehe ai-crsf* model will be. If tha 
Ec low, an inattainable number of planes would 
memo +o reach a* least 2 break ev 5 a 


MENS Short of the projected quantity, ths project would not 


Succeed, and as «he Leckhead L-1011 experience shows, large 
losses would follow. NERD on cn= manufse.ussr's svalua- 
*^on of expected sales is the axistənca 2f varicus levels of 
@emmpet2-ion among the sellers of aiccraf*,. All manufac- 


mS Went t> sell aircraf+ and k22p produc:ior 


[mer established price must consider both =he bu 
MemememarX2t, as well as the cost to assemble the aircrafeé. 
The existence of the learning curv? phenomenon presents 
Ae in decision naking information +9 the manufacturer when 
Messe nining the sales price of an aircraft. The learning 
Bere Zee ehe anit cost of aisitames +s ths cunmuletiva 
Amber of units produced. The lsat1ina3 curve is a widely 
ES *bD'snation 2£ production» uai- cost behavior. As Sach 


MS 





Mecessive unzt is produced, zechnigues such as the order of 
h p a 


assembly, or the need +0 consult lrawings, 


+ion cf materials, become more refined, a 
worked cut of the assembly process. The asul: is an 
increase in afficiency in the assembly process for that 
particular airframe.. ome renal aora is typically 
med On a fixed price basis. AME uM Lily =he price 
BEEN o- squate to the actual cost of production (cost may 
exceed prices), “here is obviously a gresa: dsal of pressures 
n h 


3 
nove docyn the learning curve, reducin 
established prices m h 
MEMO alrcraft. IS man utace uz ets do 
bu 


= 


Mia cera without orders ¿in haal. 


Mente ty J2cision=s made by thea initial ourchaser of 3 
EE affec? the price of Fecllow-90 orders. The slier 
mews “he cost to manufacture an aircratt and ssek 


a 
Mey uni2s as possible to an airlin2, offering con 
END -oncess-ons on this initial crier. Co 

Mee on Clements of “hs sontract, such as p 

Product suport. Meal Sader allows the nanufas- 
ENS  -o begin production and  -25nasncs n 

MATning curve 


As can be sean, t 


ES sales, determining ths initial sales prices, and dealing 
EN ihe competition ars not necessarily unique zo the 
Bscraftf- indus-ry. Hoc inpor ant =O keen in mind Xs the 


20 





p 
pas 
IO 
19 
De 

e 
¡Un 

ê 
I 
IO 
IE 
Ix 

E 

Es 

NQ 

H4 

> 

ES 

qe 

n 

PO 

N 

co 

po» 

Fx] 

tj 


A. INTRODUCTION 


20 cuc NECrclug-nq a 
m E ns, an sxami- 
O lc cas Ss on warm thes inàustry con*-zact 
oduct dəveləpmenrts 5 

Huc commercial aiteraft industry is 1 
produces a fanil OFT ta e to mgssc Ehe 


customers ranging from twin-engine air 


EN cur engine,  two-aisle wide-52 f 

ssa-s). Bceing has recently introduced new models as well 
Bmere efficients derivatives of nature anodels. McDonnell 
MOS as nas, in the recent past, iinited its product line +9 


sssentially «wo models, a wide-bcly mo 
T 


usc S csoRtorm “20 


d 

del ard à narrow-body 
Swin-engine model, updating thess O 
O 


END-en- market conditions. These ‘two firms are actively 
Meeting their products throughout ths world 


ü 
Ann business techniques, to deal with the uncertainty and 


MENSEM che mazke*+place. The third U.S. commercial aizcraf* 
manufacturer MON as conelaióng production of its 
Semmercial aircraf«. After expscienacing losses 


Ewl-on, mE ET 
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Sour e the Standard industry contract, io = 
ded in this review. 


Ae itaasss2 S255 a Eoursh manufacturer, is making a 
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Euofound impact cn the industry. Airbus Indust 


n 
By Aerospetiale of France and Deutsche Airbus of Germany 


O 
femerty-eight percent each), <weaty percent by British 
fT 


Berospace and four percent by CASA o£ Spein. Ref. 5: pe A 
24 ]. This Xestern European consortium has developed and 
Beoduc2d various models on Ne asengın=, 290 and 
B-pessender aircraft. Plessis (4,5 great deal of national 


ENG and prestige associated with the success cof the 
European ai-zc-zaft. They have 

Semobtain an increasing market 
Ene U.S. ard throughout t m 
AS nacional entities allows  Airous TO 
w Erernt ervironaent than their U.S. com 
Meeeecy of «he conglcmezat 5 


wout firm orders in ha 


th 


n 
WS freely in macketing zhe pro 
they are government backed, A 
Mee =. Nancial concessiors +o bu 
BES. This c=sulted in sh 
million (Ref. 6: p. 51], a 
Mess than oziginally priced 


a 
f= maniac Using mdusery, 


we finite inpact on +hs aírcra 

ENNUESC- issues in “he sale of Airbus! products are not 
Meeruded in this work. Posie ecen tac = based on French 
Bemmetcial las and was not readily available ə this author. 


O a 
ro re, <fhsit contract does ast form a basis for ths 


Mmssionrns on ne Zune Sens ac 591 onm Tas 
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B. THE BOEINS COMPANY - BOEING COMMERCIAL AIRPLANE COMPANY 


The Boeing Company, together with its subsidiaries, is 
@ee Of the major aerospace firms and =the major supplier of 
commercial alrcraf+ to the world market. Boeing opera-tses 
Eucespally in two industry segmen:s, transportation quip- 
ment, and missiles. and space. Traasportation equipment 
Meetations ar» concerned with the development, production 


and marketing of equipment ard related suoport services to 


MO. commercial and military customers. rE d or "£6 
wea, Othar *ypes of sOmmercial zransportation equipment 
EEduced by Boeing include helicopters and hydrofoil water- 
czaft (jet£foils). Missiles ani Space Operations ars 
EEmSr2ily concerned with research, d-velcpmen> and oroduc- 
meen OL Vartidus strategic and ‘tactical missiles and space 
explora“ ion products. The company's operations are 
meraucted through four principal divisional companies: 

a. The Commercial Airzplane Conapsiny, 

D The Aerospace C2nmnpany, 

SEDIS MsES-ary Airplane Compaay, and 

de The Er Ols company, 


wide range 


ENEcCommercial aircraft designed 29 meet a br 
m 


passeng2r and cargo requirements 5f domestic and forsian 
A lines, n im a CaL currently includes th=s 
emanda rd-body modals 727, 737, ani 757 as well tha wide- 
n models TUT and 767. With daliveries 


as 
ST 

Meee + On 757= and 767s 2scelaratirg, ani with the advance 

Beengology ant larger capaci on 

EDU production of the twin-je* 23321 727 is scheduled to 


Meme m»2:30-19886, «with a total 3f 1,332 uni-s having been 


- 


Exe ucs?. IE. 727 amshp:sd “o mor? han $20 
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IM o sones ts introduction in 1954. [* will be replaced 
EN c mode: 757, which can cazry 135 passengers at substan- 
MAT y less cost than the 727 can transport 145 vassengers 
(Ref. 7: p. As). Sales of che nod2l 737 =Win-engine jet 
escently reached 1,084 units. Boeing was the first manufac- 
Eurer of a successful jet-propells3 -onmmerzcisl airplan 
I7 707, which entered service in 1958. The timing of t 
h do 


DE Y provided Boeing th»? opportu 


de 
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Be nanuza-ctucze of large alrfrzaıss. Boeing has had its 
problems. aio el 7s experienced engine prob- 
lems, which caused operational failures and delays with 
deliveries. BocnEcSsh stow ani hs reputation. of ths 
company suffered. Layoffs in tha 52attl2, Washinatonr 2738 
caused lesp bisin2ss, =conomic, and social problems. By 
taking economy and efficiency measuza Ener Manuas 
ng and management processes 

ENSSIf, reccver and grow. 

Eng 1932, —anncuncsi new orl2Ts for Bo2ingq's commer- 
MES t-asispoc*ts rep7ssen-*asd forty-nine vosrcen* of all 
meeS-world conmercial jet apart nn wrorl>eers ard, fozty- 
Meee percent of all «the free-world dollars committed to 
EE Ua:rpla-zes for the year (Ref. 8: pe 5]. Of announced 
Exd-rs for 110 jet transports in 1982, f ft y- two, percent 
Wet from foreign customers. As 2f Decawber 31,1982, 
w nan orders comprised approximately forty percent of 
Boeing Somes e ta rans por: unit backlog. The backlog 
eee ion, Une tedeecommercial ordsrs as of tha+ date were 
feed 0,000 aown from $15,000,002) 2: the sana -ima “he 


ars Bo Sian as >Z nyəsted ovel 33 
Beeson if Tésearch and develcpment and $2.4 billicn in new 
EE d equ-pmsnt *o Improve produscivity in bcth military 
and commercial programs and +o devslop jeriv2ztive and new 
Mercal ozoduc+s such as the modals 757, 767, 747-300 aná 
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mee = 300 [ Ret. 105 p. 5}. The researsh and development costs 
have been expensed, a conservatives Boeing custom. These 
Mesos Were $1.3 billion for the new model 767 alone. The 


[M™—=—=Oauction of the two new airszraft was 


Ui 
O 
rh 
it 


concern over the financial problem 


h 
which have adversely affected the marx 
2 7 


et for commercial 
Bocraf*. DNE ahde=ad pres for ¿as 767 —*s S46 Bo $52 
DN on and for ‘the model 757, poo tee ede etme tion ver 


Ep craf-. 
Man SES ct =O rfeducs its Fisk in the develoomen* and 


Begawetion of th? 767, Bosin a CONSO: um 
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Mime nuzaciurs components for tha airciaft. Manufacturers 

Mea in tals consortiim are locazzd in Japan and Italy, 

NESUd2-20n t2 the United States. TIyps= certif 
D 


E 
767 as cont names Wien zhe- Pa 
C 


moie Toral Avis-ion 
Administration's (FAA) Regulation was accomplished after 
Mees than 1,600 hours of developnental flight tasting and 
EM ral develope 


S. Extensive Zusl-consumption experience 
ve O 


= rise Bos na's orsdter! 


A nez will ase forty vercert less fuel per seat than the 
we aft it is designed -*o replace. The 757 and 767 were 
Meeon]ed with incrsased use of non-metallic material. The 
EN ¿or exampl=, uses 3,350 pounds of graphize-epoxy and 
ksvlar-epoxy panels. Tf traditional materials were use] 
instead of these space-age ccmposits materials, “he empty 
Bent 5f the airplane would have 323231 approxinatley 1,500 


panas more [Ref. 10: p. 7]. 


ferae Newhouse, Un The Sporty 3212, noted that... 


isoe-rng's chief competitive advairtage lies in its unique 
ERU -y -o S for a large and a-ouing assortment: “of 
EDianes, wid3-bodiss 27 narrow-boiiss sont with «wo, 
Bee or foir engines" (Ref. 9: p. 7], 
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t- u) blends a cautious, vigorous attitude toward 
UEDev With a boldness and confidence thet shape ‘is 
business decisions. Its major weakness ny De an Ove = 
EUrcdencs in 1%s strength combined with *90 <ILittie 
memerance fot problems beyond th parimiter of its imme- 


diate affairs" (Ref. 9: p. 138]. 


C. MCDONNELL DOUGLAS, INCORPORATED DOUGLAS AIRCRAFT 


COMPANY 


from the merger of IDO Sii orporation and Douglas 
n d 


Bascrat- Company. The firm is s 


"technology aerospace products, sparse systems and missiles. 
as six orinciple divisional companies and three prin- 
Ate subsidiary corporations. Tae Brigerpl= divisional 
companies include Douglas Aircraf- Counpany (DAC) Which Es 
Ema dged primarily in design, dey- lopu 2- and producion of 
commercial and military transpozt aircraft. Douglas 
Meee] leading manufacturer of piston-driven aircreft. TE 

er oord comm er - 


mmeeoauced he DC-3 in 1938, monoposlizing 
nep cio ascades. Douglas' introduc*ion 
une jet transport era with -he DC-8 was 

Enecess, primrily becaus= of timinjy. It was introduced cne 

Mater introductiticn of the successful Bo E 
EEG -105ugiss AXTSra:t Company division, has most 
succ us DOG-O and 52-19 commercial transoort 
Erg bsco-nrewrshout he world. 
D 


Zara 973-1982, 7535831 ón the dollar volume 
S 


EN den-s DCOoKed, MDC tanked *“hizi among U.S. and Western 
ENgopean manufacturers of commezcial jest transports. Mets 
Meee os-csr-agse of total new bockizgs received during hat 


e 
(b 
14 
T 
D 
T 


EU od varied from 6.9 zoo ze-ne > “the total 
eds yerageg 18-5 perzceut. During 1982, MDC 


n estimated $ Deer Childs 70 35 15555 
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mene, or asporoximately 22.5 percasnt of the “otal net book- 
ED otf $5.1 billion for commersial world-wide orders 
(Ref. 11: p. 4]. 

A strategy at MDC for the design and davslopmen*+ of 
@emmercial aircraft is to imorov 
eng efficiencies on its current models rather than 
mmetOducting entirely new models. These )C=9 tS a 
short-to-medium range transport designed to operate > 
EE y on relatively short routes. Nsarly 1,290 DC-9s ha 
bsen ordered during the life o 

weis ars curzently in production. Memes chat “his Xs 
NE Cairczaf- »* the futura. D 

improve efficiencies and push down costs with 
radical chanrass. 

Mme DC-10 is a wids-body *ri-js* aircza$- designed for 
En medium aad long-rang= routes. Due +o 
marke+ place, impaired sales, 2dv3rs2 publicity 
Bv grounding by the FAA as the cesult oF 

crashe Ngoc mu7:9- 1983 t5 disco 


n 
Meee commercial varsion of *+he D3-19 alircraf*. (n wae 


O 


Memernus to produce ths KC-10 tankar/cargo version for che 
Meee As FCcrss.) In its places, MOD will in-*-od 


ative model, *he MD-10 


© 


: TI is dəsigned to n 
high capacity loads ever long-haul rout3s. rhis model is 
Seemed betweeq the Boeing 767 and 747 aircraf*+, on the 
EEUU ds -ha- thes aircraft will offs2 better cange flexi- 
EN y than the 7 ou 
A on long sarge -outss [ Ref. 12: 
EN. The MD-100 wil? include a f2nily of molel 
279 +o 387 passeng 


enge, wu exce 


Beet cient siza +ha 


en i fication ise 


development wa TeDe eE nn nagin models tt 


| 


3 va 
era: £ Jhita=y and Ganeral Elecscric, giving «he p 
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S 
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improved performance and =fficiency above that availa! 
current engines. 

As noted above, the world- Sra ns por industry 
ained severly depressed t oue 1982 because of 
Me dios ord, sn tne Us.S., the effects of 

a I stained heavy 
3 


o = o 
STe not 


only to order n= also; L SOm2 cases, +o be 
able to take delivery of jetliners already on order. B 
Meeting to this situation, MD —eote aed. AgGzsemen=s *o 
deliver 35 DI-9s under short term Operational leases +0 
Trans Worid Air Lines (TWA) and ’An=srsear “AB Lines. This 
NEU cach, hough purposely limited 29 only “wo customers, 


EN -ccmnpisshed three important objectives, from  MDC's 


point of view: 


AA pr vides a way o£ G2t2iag naw jetliners into 
service d¢spite Swe ae. at xc Eic OF 
au lı)=s, BEovedanrdse(DG 2) more Stticient  MD-80 
produs ior "rate, It should 5¢ noted that Americar 

Sembee c cancelled heir »5rde- 29 purchase Bosing 
757s after arcangemen“ of “his lease gs MDC 


Nola poza lana” fifth Llasgqest airlines  respec- 
tively), pesa Esl srf:icisacy, noisa 
con+r31l and passenger appeal would by recognized by 
ether potential customers. 


EE c0 cc con Will cocos a**sp*ion on the MD-80 ss sn 
See rome cal alte=native ¿a the  150-pazsssnas- seat 
class. Koa e O a M0-80 :s calcula-ei to 
make an all-new aircraft sa2m less attractive t9 


A oa oa yonl R£. 11: p. 31. 
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The lease approach involves risk. Dnesil>e2ases zun for 
r 


five years, duc wbscIetnhey can 5b$ rspewsd fof thirteen 
years. Tic Mo metan possibility the alccratt involved 
could be returned ata time when thsy migh: not be sasily 
sold or released to other  airlinss. MDC believes the risk 
MemOutweighed by the opportunities “he strategy opens up. 
The agreement with American calls for MDC => share in ths 


Bee nes’ profits above a certain level (Ref. 3: p. 43]. I: 
> 


O 
rh 
m 


memrepo-ted tha* an invsstmer- 


5 
Ber next two y2ars will be required for the leases, with one 
BEEUrth Of the amount coming from sipobliers. The riskiness 
of the leases, based on “he fact that the aitlines made no 
down payment and can merely return theo planes on *hiír-y Gays 
EN cc, Was reflected by Standard % Poor's Corpsration's (S 
Mumm’ TING COnSidetation to the possible reduction of mDC's 
: S 2 a V 


mod. è P subsequently *o 


nead effi 

MDC feels that haot can AIr Liras will, artiar five years, 
Dad between *twenty-flvs aad forty percent DE he cost 
A ne aircraft and MDC will have depreciated the planes to 
less than market value. The leasei artcraf= ware deiivered 
Smee uUrn-Key operational leases, and included pilot and crew 
raining as „well as spar2 pacts. The =wo aiztiines wall 
EN "^" the aircraft to zhe normal airline standards. 


D. LOCKHEED CORPORATION- LOCKHEED CALIFORNIA COMPANY 


Lockheed is an mEMJI-cusonetesnoNMENMSducser- of -echrc- 


logically advan ns2 systems and squionesnt. Mis RECS 


E 
Beemeccpally eagaged in tha research, ldevelcpoent and preduc- 
D 


E - : ` ESI = di E ges ^ 
MO: military aircraft, missiles, spacecratt, electronic 
Sys tens alecraftt services 22212 vesssls and until 
- e g -= wi æ — w re =- w = f ae e e e — ee we - - of à s 
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Eee roductcon of commercial aircraft. Sconmercial 
meectef+ wera manufacturad by io LSC kies] California 
Company. A fast growing part of Lockheed's business is the 
overhaul, maintenance, and semyveingaor: aircraft, space 
Mat and electronic installations. 

Programs for the U. gov- nu-n, «most of which relate 


Sa 
Ens dsfense. accoun-sd for  asighty percent 
S 


me ra of the 
company's 1982 sales. alas to foraign governnents amounted 
e o ftesen percent. Sales *c conmercial customers made up 


mre tremaining four percent. 

Beeci-on stayed our of the initial je- --anspor-t conpe- 
mon fought between Boeing (7)7) and Douglas  (DC-8), 
mete cipng the market instead with a turboprop, che Electra, 
Meme tn tially faltered because of Elaght-handling prob- 
lems. Beer er yrieı-ı9n ot th=== design oar dbiems,  -he 
aircraft became a success despite being the last lard: 

C 


Me tuzboprop is still beina 
ae U.S. Navy and its 


2 ) 
meecnecd decided to stay out of tha jet competition, but 
m WO 


Man into “he commercial aizcraí? ‘marke: with rk on 
ED Superscnic Transport (SST) Os a Attempting +o 
Mo cipate in «he wide-body əra, Lockheed entered ths 
En et--ion with a tri-jet wide body aircraft, equiped with 
Rolls Royce engines. Toper ng iitrsctly with Douglas, 
Meexneed introduced the L-1011 in 1968, while Doucalas was 
EU oducing *he DC-10. anual te atera: had Similiar 

a =naina- 


wagen, wid+h, wing-Span, capacity, Zange, sp22d 
Beust end s2a* mile sts. Se menus Users dqean-sd 


9 
meme CONCESSIONS to airlines for sriscts. Las 42 dq- Struc- 
2 


fee compe+ition for both aircraft nanufacturers. Alz hough 
Aee 0I was viewed as the tachnizally superior aircraft, 
Memes he victim >£ a soft? alrlins: mark=*, anā ques*ions 
MS. p=ospDective buyers regerding tha reliability of its 
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Rolls Royce engines. Meco MO a: aov L-1011 was approxi- 
May 535 ~C S40 million. Late i2 1981, Lockhsed announced 


meres production sf the L=1011 Tristar commercial je*tiiner 
would be phased out by early 1984, alter 15 years and $2.5 
billior in losses. Because of depressed O AOS, 


thare appeared little likelihocd of a 
mero 11 production levels before 1935. Th 


BEENUCes of attempting tə sustain production 


a 
waei pation of a market upturn mais it necessary zt 
g CU. producticn. Lockhsed, 2 the tin 

Y 


*hs phase-0ut, reassured customers that it 
D 


A cactural commtments c=lating to spar2 par*s and support 
services. Darin IPM LocwnSed: (daeliver=4 14. TriS*acs. 
MS ate currently sompleting production withour firm 


d 
Esders. Gompbastson-cf the [tea seat i Was CoOpns.4d- 
E onom 


ered advisable for the =! 2c Uh sse-onc 9f 
Euprzogram. Eos rcesahssoxsdgvca:sa shes 2- would consider 
S 


a subcon- 
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A. INTRODUCTION 


C 
J 


NS this Da e Sn? 5*5 Lhe aiszline industry 


ha 
Io za factors which irnfluenc> tha demand for aircraft 
des 


de 
“11 be examias 


= 
Ex: 
pa 
Q 
Hr 
Q 


era are a number of factors 
Burchase aircraft. iimedGdigeson 2. fowl renants due 70 age, 
graft +c pecens 


Eton dg 


e 
zy ‘wall require 


advancements in technology also cause al 
cbsolets. Rezularions such as the Nois 


2 
megane  de-egula*ion of the airlins ind 
O 


us 
werat: to be replaced prior + USO VO BOD of 
these regulations Will be exaniasd in -his chapter. 
Meee nes continually strives tc obtain the largsst return on 
o 


ENS investment in equipment. pns v 
Er operating GOses ae] ocur-ent]) 


L 
g 
y u a 
C a tS o annl the cost of +) 
S O f 
n 
a 


Belin ese 
elements. SS End ces e COS==-co2trtOol efforts, downward 
pressure on revenues has  increassi recently due +0 the 
deregulation-generated entry of comosting ines in o he 
Met, as well as the ability of *h2 airlines *o set fares. 
Widespread fare competition between airlines has incrsassad 
Measures +o operate the most sffiziənt equipment, bu: also 
has caused the revenies in rne AUS y O OO 


Oh ly ccopetitiva, intense, risk-srisntsd business. a] 
alrllnes in many instances were created and zun by expansive 





thinking, darina entrepreneurs, many with engineering as 
. h 


their area cf M ana primary *n*953es 


S 
pioneers derived self-satisfaction from growth, rather kan 
meen profit. Then AzS OE the aislins fleet was an indica- 
tion of “heir success. The airline industry has been a 


growth industry over «he past three decades. 


mre airlin a executives Oe Mars 1980's ar2, in many 
instances, mor? business oriented, striving +2 make money in 
Ba times as well as qood. Tclay's airlines manager is 
Bencetned with such factors as yisli, Maeso Ss Mena 
eurn on investment. The great Financial outlays for 
Metal and ground equipment, Ee ecotke Ul), S221 Clen= uss 
Sees chis equipment, and ee dealingsmwith he my sided £ 
investment, legal and governmental lapeliments would cause 
ely pioneers to find frustration or perhaps fail in 
Mee industry of today. caras == 1s interrelated with 
EN Uumb-r of factors heavily influ=snced by elements rot 
Meenin ~he control of the airlines. Tae2gen-=7su 


ee eass in the price of fuel, deregulation of +h 
BENust-y, and tha emergenza of international conpetition ere 
Beant challenges facing the airline ow a 

ave had profound ¢ff3sst on 


eli as “he industry as a whole 


B. THE AIRLINE INDUSTRY 
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Mg 3,973 2ircraft as sf 31 Decenber 1981, an increase of 
Meee planes over 1980. Worldwide commercial air ray 

Meenced a drop in passengers, while a1f cargo + 

edged up slightly [ Ref. 1: p. 78]. The fo Win 
will discuss certain elements of the industry whic 
+h environment in which the airlines oper 


e 
meata demand for specific aricraft capabilities. 


1. Demand for Aireratt 
Because of the advanced age of many of the aizriines't 


3 
1 


Y 
mests, about forty percent of the total Zlest will pro y 
ns2d to be replaced in the 1980s. There are large variances 
Ss Or Nenbezen-:’al demand. Standard and 
Besen Esmas ed ena: Lt all planned. programs 


Eas $ O Dli on to 540 billion will be 
ne 


span+ż on equioment in the X decide (Rəf. 15: P. -4A 60]. 

wel arily, 39eing foresasts industty-wide sales at 4,400 

EN rcr-af- 22 be sold dicing the period 1983-1993, forty- 

Mee percent of these long haul nod=a1s, with a value of 
P 


ron at 1983 prices. (Ref. 5: p. 59). 


EN the world commercial aircraft market for the coming 


rojec sans 


decade remain high; the need For new and replacement 
ar: has not diminished, only the airlines ability to 
pay. 

Mana comal lirpes provide a gt2ee* deal of 
Mempeti-~i0on to “hs U.S. Comrisrs, vying for passenger 
Me throughout the world. It ls 2xpect)ed that interna- 
ENS) ca-rziers will account for andre than half of futura 


n 
Bemmerc ial aircraf* sales. Mo 2 O 
Mec ral airlines receiving financial backing from heic 
governments such as subsilized exp dis “o purchase 


eraf: ari support equipment. 
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There is much conjecture  -sgarding the eventual 
equipment mix of airlines. Several forces are vropelling 


equipment replacement decisions: 


ene ciones airlines +9 fpespond to rísiac 


posrstsng costs, 


metre lakelihood that passenger and cargo traffic 
WE LSO 


pa 


- 
— 


n-inue to Jrow over an extended period, 


Bein creisi= ng Obsolescence of sisments of the existin 


(p 


fleet, ani 


Mer ketina abidkEyY 3f azrlia=s z0 attrac}: passengers. 


AS ea sos tong  tn22 trade-ins now olay a 
EE er rols 12 hə purchase of new aircraft. While «his is 
mee a new procedure, the volume of aircraft used as 
*-ade-ins has required th2 manufacturers to devore a greater 
Share of their sales sftor-s “o anartketing these assets. 
BEc-af- manufacturers ar?» now ‘taking as trade-ins, models 
Meter than their own, as well as seliing trnes2 used 
merat, Pars iS a  ec=at Changs in thair sales strategy. 
NS source estimates that thirteen percent of the world's 
large aircraft are for sale. The manufacturers are well 
Ae da to market the aircraft, With their world-wide sales 
Mes and contacts throughcut +h marke*placs. The manu- 
facturers have recently sound iL: necessary rO [¡EXSat 
EN Sions oT apart d ee. An 


ments to markez ths use 
ANDO teat salas point for the buyers o 


that the manufacturers have aqre2i to supp 
E 


Da 25]. BNeNDSnes2ss +9 =n aiíglinae 93 p 
a that *hs ar? usually lsss sxXxpensive -han 
EE nci Xthev —ars inmediezsly available. 


EEEUg 757 sni Douglas DC-9, smalie- -w«win-je- airzczaf- ala 
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Eurren*ly in demand by “he deregulation-generated airlines 
E 


Meeeuse they are fuel sfficient, arə operated by only two 
Bots, and tasy sasily fit into planned markets. 

When introducing anew nolel, the manufactu 
actively promotes the aircraf-, at-empcing to generate sales 
Me ce =cing special concessions to the first purchaser, 
mee2erred to as the launch customer. The manufacturer is 
Willing *o make these concessions because hen 
Mal sales in order to commence produstion. Before 


orl2r, an airline mus: analyze its tequitenent 


1S a 
bpsscpons the ourchase en-*ircely. 

Dpccel-cesdung to purchase >24 alrcratt the strategy 
he airlines is influenced by ors jections of operations, 
Metal: acquistions, ene zo “suo loOyYMent ang retirement, 
What produc-ivi*y will be, and how aircrat* purchases can bs 

nufa sist airli 


Peagaenced. Manuf 
Bele in this st 
ENEcraf- is based on its flight 
Mae 1on. The p oS 
Ant, ¿erm a 
ENSf*t and loss. Tesno nes "ad fac-or, tk 
Pots n=la Jl load E r 
q 


h 

a 
eration of airlines seeking new s 

emphasis is new being placed o 

£ 


passenger mils. Mines eos en Jaft-ccapr 13 increased, 
D 


e 
airlines expect *o have lower o ung CoOstS; ass “he number 
Deewece=iedq inereasces, the  c2s- of trzanspor-ing sa 

S den 


S 
JOWE, provide 


ul 


O 
passenger (bassenger saat mils) J92 
h E 


pegacccasctuelly 5 
ac 


cite For e 


3 
|? 
j -4 
j- 
| > 
O 
‚I 
sy 
1) 
$ 


osea E 
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Er. 6: p. 51% As nored 2b0ve, Airlines n 
equipment. fhe ability -o purchasa new aircraft is depen- 


den* on achieving increases in revenues. 


with passenger 
2 per passenger 
stry yield was 
csnts per passenger mile in 1382, compared with 12.35 

2 DASS. T5 


cn ads les sc-uceYq1r:s3 chenges, deregulation 
S q 


allows a free market environment f5sr fare set*ing. Airlines 
INS he recent past have had to slasa f$sres to remain compe-*- 
Merve with ctasr airlines, as well as attempt to increase 
passenger seat miles flown. Severty-elight percent of «he 
Beyenue passeiger miles <lown in tha U.S. in 1932, were fare 
HEcoun-ed, up £zom seventy-one perczant in 1981, and fifty- 
Seen percent in 1980 [fRef. 17: p. 1]. 

Dereaqula non elonmnated +h= national fare struciúrs 
Meer had existed prior *2 “¿h=2 act. SAN TECOS Conperi- 


d 
Meco OS O attract *rartic. In sorge est 
BE cur-ent environment air u 


number of reasons: 


Sail ne dt-smpt2auq t5 Jain a ‘foothold in an 


Bean establ shed airline expanding out into a new 
AO TO NS Wise -sspDoad»snd to ¢h2 new compe- 
Moa ee to attract <etaffic, and 


a 





obtain cash to maintain debt ‘repayments [Ref. 15: p. 
A 46}. 


Averías marketing  cencers around determining hs 
nesds and wants of existing and potential passengers. The 
Mere for air traval has bs=sen set by a marketing strategy, as 


memectsSs as an 2ffective t 


> 
coo fares, airlines pro 


i mo 

wnes schedules, *ype of aircraf: of services available. 
Arother marksting tool is “hs rasarvation systen. The 
EMEND fats discounting and rouza festrutturing by thes 
A nes has put pressure on these organzza-ions to provide 
Meeeo-date informaticn on fares, schedules and services. 
Bor to deregulation, schedule was th2 asosct of service 
which generated market shares. Der to DOS.-Geredta lation 

chogugiss and LD OS 


environment a combination of farss, 
aireraf= are th: important fo 


S 
a d 

Makes tina <¢lement of airlines are becoming t 
J 


wee in their management, with engineering ard finance 
taking a back seat. Frequently equipment decisions ars 
based or marketing factors. Kreta. 20. 783]. Ther2 is 4 
bandwagon erfsct among the airlines; hey have to have tha 


best and latest equipment tc of 
Mesceiving the additions will add p 
a 


BEES eft JS lif =ed by the 
h 





rea Tie: per=qgu las ion Mct JE 1978 substantially 
Amerdaed “he Airline Act of 1938. Pye sallis? act 2gb- 
ea ~he Ciril Aszonautizs Board (CAB), i+s policiss and 
Enorl*y. The CAB encouraged and assisted in developing 
ELMO - -ranspor: industry, as well as providing protection 
Smeenst unfair and competitive oractices. Among o-hes 
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Mii gs “the 1978 act provides area unlimited free 


Mm 

Eo and exit from domsstis routes, 2ase O RISO SN 

ENustry foz new carriers, allowing airlines to set fares, 

mea ensuring continued air servizə to small communi*ies. 
S E 


The act was aimed at providing better 
Myers, allowing the laws of conpetition *9 dictate stra- 


esgic decisions by the airlines. 


Despite the passage and sopie nen oE oN «ot ths 
Wl ine Derejulatior Act, L a nS e on is etill 
ENDjec* to 2xtensive fsderal regulation. The Federal 
Econ Admiiistration (FAA) provides discipline ard n uidss 
Berg orerations generz3llyv, incluiing control of naviaable 
air space, Fisch personnel. aroo Cern ica Lon and 
mainten-ance. Damon deals wash fais trade, consumer 
Bestection and antitrus- ma-ts-s. Th National 
manspor=ation Safety Board (NTSB) investiqates accidents 


wol ving aircraft, 
À key *o op 


= 
EDU bility *5 shift to pro$it 
2 


Mi. cha: greater alrcraft utilization rates or average 
Memes flown pər day per aircraft, scan be achiaved by 2estab- 
lishing hub and spoke route systems. By setting up numerous 
EE m2rg and outgoing ‘flights from one cantral hub, a 
carrier can inprovs load factors by craazing a £seder sys-em 
whsreby passengers fly into the airline's hub and then are 
EE 05u-gc*ig flights onr their way =o final Asstina*iors. 
meom the hub operator's point of viaw, hopefully on the same 
seo line. The hubs are canters eS ERA y ad may 
Ide the airiine's adiminstraction offices, maíin*+tearance 
Se@ecr, and home port for flight crews. he hub and spoks 
a S 


39 





INN o clone Nee of 1372 em-Dowered  *he FAA *o 
EESGDISSh comprehensive noise regulations and standards 
Seplicable *o aircraft manufacturing and operations. T 
late 1976, tae FAA issusd regulations requiring 
EUN ance of existing aitctaf= with strict noise limits. 

2 


These regulations were applicable ts nəw airc 


rj 


were in-roducsd. Pour engine conasrtcial jet aircra 

meme omoly by I January 1985, thres 2ngín* craft by 1987. A 
small communit Feavice =ecenn- son provides for relief for 
small (two engine) jets Mica, cHestain su 
Compliance with +h= regulation has ra 


q 
Meee “Expensive acoustical modifications or r=-=ngining of 
y 


Certain aircrait models at various ləvels of əxpense. On = 
BEES! ne cCbserved that ths modifisations produce reduce 

meeectaie efficiency and cperational performance by adding +9 
aircraf={ emoty weight and incr2asing fuel consumption 


(Ref. 18: p.4]. 
4. Fuel 


ne eae Or which has plica deaands on the 
E 


d 
As nes foz flest n hs cost of fuel and ths 
m 


O 
Bra +o control c 


si per passəngər milə by employing 

fuel-efficient equipment. Historically each aew generation 

Meee craft has lower operating costs. Bu ser. tacceaun- 

Meee large 39r<ion of an airlin=e!s operating costs. In 

EN. airlines paid eleven cents per gallon of fuel or about 
O a 


p 
i 
ENEnty vercent of their direct mg costs. BY 1980 the 
1 a 


Meee o? fuel exceeded $1.00 o O en over 
Meee -y percent of ‘the airline's direct o 

MEN nus a majoz source of downward 
Mos zn tha 1970s. A one cent drop in f 
Mees into ar annual savings of abou 
ustry as a “hola. mus OMETISS X el prizas stabilzzsd 


N-c"oned slightly. 
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ta Ager Linss used 
apececeu ) Or "51,079 


EN con, or 27.9 percent of its operating 2 
TS 


Às an exanpls, dung 1932, 
78.80 million gallons oí fuel, a 


penses, down * rom 


EE percer* in 1981 (Ref. 19: p.6]. Durin 
Weed Air Lines used 31,290 mi11:5n gallons >f fuel 4+ a 
wer of $1,290 million or 2U M ‘bence: Gf Operating 


n 
expenses, down from 28.7 percent in 1981. (Ref. 20: pe. 4]. 
Eines have generally projected declining fuel cos 


mee smmedia~e future. 





Mes acctlines, after a profitable period in the 
nid-1970s, began to re-squip, an action which hzd been post- 
poned for years. Nineteen seventy-seven was 2 good year, 
Eh upward trends in aircraft passengers and freight. 
Meer anes predicted continued growth. They sought ou+ the 
Mes: technologically advanced ¢quipment and placed subs*an- 
owe. orders. 

As 2 result of -hese purchases and “hs subszausnt 
EN n ai: travel, :hare is curceantl epcepecyty in 
existing fleets as well as an excess supp 
erat Ma >ket, primarily in long-haul wide-bsody aizcraft. 
Me iS estimated that tan percent of the wide bod 


Berzeal= in the used aircr 
DENM oW body aircraft has f 
me airlines =xoect to get a highsc return on investment 
pusc^as-:nq late model, readily av a 


ava 
ENcoun- prices -han by taking deli 
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mmecreasing the productivity of tha labor forces. Lavon ss 
wet2 instituted, alorg with wage freezes and reductions in 
exchange for profit sharing and stock ownership. Te Eough 

E per =s 


Dor costs as a percentage of t9 
declined to thir-^y-five percent in 1981, 
Beecent in 1971, the cost of averazs= wagss and benefi*s 
employee more than tripled to 337,000. Unions appear +9 
ENS both the threat of worseniag financial conditions of 
sme major airlines and the need £5 improve profit maralns. 
Changes in work rules aimed at acsggeorsmuetsy4-tT hays 


been negotiated. 


7. Einansss 
Currently the BN SO ate ceat= salsas i +h 
mancing package. Orłers are bein Doksd 53 *2rms manuy- 


Facturers would not consider in go 
Berern Air Lines! selection as th2 launch customer for the 
E09 757 tok an extraordinary e3ffort by both lenders and 
Ne” manufacturers o 
meyos) (Ref. 13: p 

z 


financially overe 


3 

cera Es afd .*hs snog:re (Rolls 
astern, altncugh reg 

irlins, has assumed 

Strategy in seeki 

mel efficient 


Euhelp then o 


y 
$v 
et th — (3 rs 


she other manufac 
Beet sical and busi o enamel y AXEDUS, cc contend 
BEN nd were hus amenabla to favorable fianacial terms for 


Bastern. 





Wo oo peque paent, asrlinss need funds 
meee deb: retirement and payment 3£ dividends “o stock- 
holders. Sic olx ot hs external financing is 

capital leasing and debt. Secon amass slog2, che airline 


industry has raised nearly $1 billion from the sales of 
common and preferred stock and convertable debt instruments. 


Meeasing promises to continue tə ba a major aus e oE 
W 


E 
Garriers with weak balanc= sheets. Another incentive *o the 
üse of leasing arrangements is “he ability enabling airlines 
Mouse investment tax credits. Dno neers Ve owes Ottered 
mye the Sa a ISO or res IE COROMIS 
MmecOVEry Tax ict 1981. Pawo sone opSt atc onal. L2sase2s, 
Eas thosa craated by MDC, tns=ste is a large marke+ for 
Bed party l2asing. Companies purchase the actual aircraft 
Ed lease to the airline, ePece: ving hs iavestment “ax 
credits as well as devrecitation benefits. Recently foreign 
Bemxs and commercial conterns bertane actively involved in 
Ses type of investment transaction. 
American AIr Lines" Senior Vice Pr=ssiden“ and 

A asurer, John Pspe, reflected on tha operating leases that 
wenn car and [WA entered into with Douglas: 

EU the futire enews ee ne acted ee lS MUSS assume moze 

EE u- OwWRS5Shio risk and must work hardez +o con*+trel 

Ma a eff Or: tO ë proluca a produsz that is 

Me azfordable" [Ref. 13: p. 21]. : 


MN Pope is considered to be one of “he mos- irnova-ivs 
EE nc:ers in the airline industry. His views most likely 

ec: che views of the airline iadustry and place addi- 

Bea? nrsssuse oon the manufacturers. phnedE»cdusc-y 2321s 
Meee che cost of aircraf* are so 32322 that only wizh manu- 
MS s participation and “he availability cf creatives 
EEenci2g schemes, AA OS o skal =a 0. purchese 
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we craft. ee OOS porn: of y ow *s that if alriines 
Eget cheir costs under control while eliminating their 
recent detriment 


al competition for narket share, “hey might 
Mn. 3 bet*sr position to finance aircra 


conventional means. 
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V. CONTRACT ISSUES IN THE 


in 


ALE OF COMMERCIAL AIRCRAFT 


A. INTRODUCTION 


(Wemeate 9¢ Seen son the previous chapters, the alzcraf 
n O 


Memuraccuting busi Power, aynan e ad a costly 
2 


EN ronmept in which to oparate. fae industry is character- 
Sd by intens= rivalry and uncertainty. There is also 2 
ed deal of risk in the commercial aircraft business. The 
wera manufacturers strive “o dsvelop and produce an 
airplane which provides the latest refinements and Zills ths 
needs of “he marketplace. They a-*sempt +0 sell as many of 
memes =Czart as vIssinls, seeking :h2= break sven point. Ta 
Meelones prefer +9 deal with two or czhr22 manufacturers in 
m 


dl ms 


EN. -k anorg “he parties +0 the transaction. This 
Enter will prasent a lock at tha formulaticn of the 
EN acts in use throughout he industry, male” pa Siendo? 
policies and procedures ry to manage 


me con -rac-, Em ucEED5accescoes sad 25 =} 
ENoceed from identification o 
ar agrzesmen-. EERO SAO 
are vieved by the author 23 q 


MN a Use y conezací ussd hs, refers =o a dazmuta-ion of 


= 


ix 


NE n^ roc-*s and con-:zact a--icles in use by th= +hr=e U.S. 


Enurac-urervs. 
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B. |CONTRACT FORMULATION 


The following sections present an =xamina-ion of various 
EN pon which contracts for airsrafz are commonly based. 


Several features distinguish contracts =mployed throughout 


Ens industry rom cont racts used in other business nter- 
prises. Pre forma or standard contracts have been dev2loped 
by manufacturers and car bə modifi21 by amploymenz of a 
MA que instrumen* called à side letzer. SIC TOT mese 
Enceness *ransac-ions in the United States are b 


apolicable o TD 


a 

aws u 

IA ces dances Duich 
a 


Mon Admizistication (FAA) certifies the aitworthiness of 
Meencratt for its intended purvose, based on review of the 
B@eeliacation, -hə assembly process, dcs aac nepeec 
Eon. "uncta opiccOsds:scuseed in nis section, include 
interface aqrsements, buyer furnished or designated =quip- 
Benz, and service life policies, which the buyer will use 
NuEDUchout *he life ctf thes alrcratt. 
Ecc: 

meins aerospaca naàusctry, chs term contzact, sales 
agreement, and purchase agreement arcs ussá interchangeabiy. 
IE NDrov?siors of a contract for an aizcraf* are based on 
meee Uniform Comamstcial Coda (UCC) ects Il, Which, Ls» hs 
Meme Code guiding commercial tfansactions in the United 
States. Because the UCC is, in a sense, the regulation for 
ELM 9-5 conrrzaccs of aifcraft, a further explanation of 


Gr 
am Hr 
(D 


Code will be provided below. 


MS? he industry as bsing 2 contrast because «his is the 
Mette tmate -ern and also t Bog Se Ss=  O2 Continuity) 
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Euroughout ths chapter. DES sec. on  1-201(3), 


NN che bargain Of fhe partiss 2n fact as found in 
E language óz by imolication from other circum- 
d ances including course otf CEDE Se segs of irads 5n 
Ass of psrformance as previded by the Csas." 


' 
, 
u 
fu 


O 


:3 


mI he- hand $n Sect?5n 1-201(11), con: 


as: 
mine tctal 1=gal obligation Nise SUS com s 
Bepee cs’ agreemene 2S attected by the Code and any o*ns- 
Aplicable cules of law." 


Ecsement is thus used by the Cod t9 describe the proces 
meme as negotiations through words or acts, resultin 
n 


arties reaching a bargain, ¿in other words s 


"I 


Minds. a ma ca broadet meaning “han “hs term 
Sem. rac. A contact flows from <cais bargain and lays down 
meee izqal obligations of sach of the parties under his 
bargain. mM UEDSEMOS3 br witt] and Ls =he legal reaia- 
ENEDSHSp teqacding the rights and duties of the two parties 
Memrene bargain. Peete Sona ees, the 25m, besic contract 


imo-2lal agreemen- *o purchase BE Elemen-*s 
S 


O cia 
basic contract nay be ch mendmen-, modi fi- 
d 


a side le*r 


o 
rj 


meee C= OY 2 form of agrees 
c 


ERU US-*ers will be discussed in Section 3, below. Ths 
Bene contract as well as amerame1ts and modifications ara 
meet ed to b= filed with the FAA. 
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Uniform Commercial 


NO 

. 
ha 

(D 


IQ 
to 
Ie» 
HD 


+3 


C 
O 
£u 
D 


he Uniform Commercial uec (Ref. 21] :s thes 


t: or 3c 5rojsert commenc=a in 1938 by the Nacional 


su 
Menterence cf Commissioners on UntEorm Stare Law and «he 
m 


en 


wean Law Institute and was “he firs: feerr + 


o ur w de - 


o 
gate a comprehansive act covering “he entire field of 


commercial transactions. Various ira^ts and revisions were 
EN shed £ftom 1952 through 1957. hə rəsul? was tka publi- 
Me: che Coda under the *:-1s "1957 Of$2cial *dition." 
mew latest edition of the U 


Bene "1962 Official Editi 
BS exact interpretation 


the Codz itself, b 


MENUS CMD a sed or common Ian, determines the rights 
MD. qa+tzo19s of the parties to a commercial transaction 
A he basis of fairness and reasonableness, in light of 
Mecepted business praccicss. Pre DESEE ct of columbia aña 
MememestatS Of the union, 2xcept Louisiana, has adopted =he 
de. Louisiana has not adopted the Dođe becaus2 the stats 
Mew 2S based on French Law, rather than English Common Law. 


a 
Mee application of the Coie by these 


J 
EET degrees 29$ predictability, although =ach stats also 
applies a series o£ statutes affecting the Tode's various 
eec- ions. Fach state's vSrsion varies To sone degqres Fron 
Bir Official Edition. pcae c2dosconmsusts. Of| ten arti- 
Maca lia «2th She rights and obligations 23f pazties in 
Bemmercial «<ransactions. Breuga 12. - cobpr5oxsn down iato 
EEESEOors and each section is f£ollowel by a coumnsr-. These 
comments,  whic yazyarzuhengeh fron a singie sentences +o 
EwSral rages, contain information isal fee = hs Si Discs 
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miro simpl if and modernize the law governing 


Ir CRESCE, 

ESnmercial transactions; to perni: shsocon-^»nuea =xpar- 
sion of ccmnərcial practices through custom,  usags and 
agreement of thə parties; and £5 üaks ga 351 the law 
among the various jurisdict ions" Ref. 24: Sale 


Apc 2 emertlad: "Sales," is the seticia which 
h 


Memaoplied 23 business transactions and azsund which the 
contract documen+ for an aircraft is based. By and large, 
ANN Code is designed t> aid in ascertaining tha intentions 
e parties to a contract, and wh2n 2scertaired, -ha* a 
EBEN -ac- was intended, give force and elfec: to the agres- 
ment. The coda is transaction orisnted rather than legal 
memecept oriented [Ref. 28: p. 24]. Throughou* his chaptsr, 
NEED ncs will be made to the Code sith “his author ziden-it- 
EEUU tho intluence or articles or clauses of +th= industries! 
ENS LOrma contracts. The scope of th? Code also applies -*2 
transac-ions between parties where l2ases rather than sales 
Aaa sacticns are conductel When 1232223 Main international 
ES nes, U.S. aircraft nanufactogsrs specifically s:ua+t2 in 
ee Con rac: tha* *he agzsemen- is based on the laws of a 
Eon state of the United Statas, invoking the choices of 
a Memeo The USC. MS actions Summe paseis are thus 


Q 

O pu 
3 x; 
iD 

14 

tj 

(D $ 
ps 

er 

S 

er 

y 

(D 

G 

(1 

Q 

e 


nuogsoncrsctodocumswmes usal throughout the industry 
c 


pn 
ry 
iD 
a 
ac 
j+- 
ct 
(D 
N 
i 4 
J 
a 
[-2 
pa 


var among =he major commercial air 


mee uLrers. Sos oie la 1ses 0 £nS Contract are roferesd 
t 


EE - a-t2iciles theougbcu- the industr Recon on. oh eon 
Mmeeavidual articles of the contrac iocumen- vary <*9 som: 
Memes, but similiar issues are covered either ina basic 
ISE oz axnıbits or annexes 2ttached tə tha basic 
Esn-Tac-. iuc aci 290: an ac3cratt usually corsists cf 
ISE Mos pages, including +12 basic cortract plus 
SxALOLts which eras. | SUP DOr = pbrogTanms = cmo uc 
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eeoutTances. 


vidual manufatturers ovs: 


individual experiences, interests 


ural coverags sing ths pro forna 


wh 


Med -he:r customers crea- = 
+he 


only section 


^" 
= 
- 


pac 
Th 


de ba 


S 
nuts of the program. = 
forma 
the 
and arrived a- 


The 


of the pro 
because +he base price of 
e inflation 


formulas. 


Samer ac~ 
aa hat 
Bea forma contract 
be 

h2s 


ought about 


ch 


Ns ac 


mn 


wi. 


based anges he 


m 


expresse] a 


an innovative 
eee Oducing cont 
similiar 
IgE ce 
agp od t 
by 
Manufacturer 


both buyers 
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Musty to varying degress is a form grsement called a 
fae letter. Side letters contain agreements which augment 
ee Contract and can, in fact, 9verrids an elament of tha 
Basic centract, eres sede Lscto-s are simple bilat- 
eral letter agreements between the buyer and seller and ara 
mally not filed asa matter of public record. TAS Yeon 
Beyer any elenen“ of the contract as weil as matters outside 
mee contract. The agreements contained in the side latters 
me, 28 many instances, incantives in making tka sale. They 
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eurer, A ndemal sales agre=men: far a large number of 
genes. mnigh? contain as many ss fifty siis letters over 
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Mamorandum *5 be applied agains: the purchase of sv 


2 
IN ee adas iomnal acoctate at a specific prices, 
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Mean=s for grsund suppor: equipment, Or promotional agrs2- 
ments (Ref. 9: p. 54 ]. ROn enn slsemasp-cs of he 
emr ently use] pro forma contracts, such as service life 
MS y and warranty repair, were included in agreements as 
side latter issues. Individual manufacturers offsred 
ERES uu levels of service or repair, <sontinually attempting 


Mn ace ar airline to pairchas»= aircraf+*. 
An indication of what type 


mmo included in side letter 
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-2cen* sals. as a salas incentive, irbus Industries 

provided Eastern Air Lines with an opara-ing cost guaranties, 

compensating the airline for a proportional ansunt between 

MS cos to ooerate the two hundred-forty seat Airbus A- 30 

EMEN catt purchased and th= cost t» operates an airc 

Ome hundred seventy seats, which Eastern criginally desizsl 
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Oo the unique desires of the customer. The ma 

Meoyades a list of standard options which can be incorp 
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specification. 
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are created when the customer desires 2 variation zo *5h2 
Baseline specification. Non=sgandazrd options, which are 
Mee. ons nct included in the option lise offered by the manu- 
Bctur-or bu- -equested by the custon?r, requires engineering 
Ek: and balance evaluations prio- to introduction into 
em aircraft modal. RE c is e=chnically feasible, tha 
Mee-On is developed ani the Suso ds. (Nota ed "by 
eee fication Change Notices (SCN) Sze Speceise2 03. 10n Change 
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W 


S 
ENerged and che effects on the bass price, 
ance andi scheduled delivery dates. SCN 


used by manufacturers and ar 


(D 
(D 
un 
m 
a 
(€ 
Ju 
i^ 
F^ 
I^ 
m 


Meiers amendiag the baseline specification ars executed by 
mutual agreement of the buyer 
232854050 7-9 -mprovs- thes 
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year peri a 

for similar periods commencing at the point when a component 
Or part is replaced. Formulas to bs applied in arriving a+ 
Ene cu ENSE S MpTOVI-d0150- ne contract. Ths 


atio 
lacement part is bas2d on ths nanufacturer's 


Meares parts price list at the tims of replacement. There 
ara conditions and limitations on the coverage, such as 
Mescaliation of the replacement part at the buyer's =xpens= 
EENMECOSc- 5:c manufacturer's no:lficatzion procedures. 


PNEU (Ss pulli eo a detailed spsci£ica-ion, 
which contains pericrmance geals. The PAA cert 
MaS cate based, on the specification and flight testing 
poa ble to achieve certain levels >f performance, such as 


the range of +ha aircraf+. 


Some ae e Ss DECVLdS SDSSitic detailed guaran- 
Mees aS to the pesrfornance of ths alrcraf. Guarantees 
EE! 3 specific condition, for =xanple, so many pounds of 
Mee OVS a sertain distance to achiave a certain perform- 
ance level. gcc masutfaq-cursrs orovide only 
Mew=cOrmMance estimates 3f aircraft chey sell. Thesa esti- 
nates are also a part of the contract, usually included in 
B specification. M 91329 t neroducp-on cf a new 
model while initial sales are  *akin3j olaca, these caélcula- 
Memes are actually estimates, uwunpcoven until the aircraft 
MESS and is typs certified. ER gout Seco ads het a 
Ex S3c-urer oroviding only performance 2stimatss as part of 
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Interviews With manufacturers disciosed ner: 
airlines do not seek performance jua-can-ses, Sie. 20S. cad 
rsly cn the estimates provided in the specification and the 
FAA certification. Performance guarantees are most likely 
to be an issue during ths s 


Border to bring about a 
seller migh= agrae to specifi 
Performance quaranctees 


u 
© a 
Benmeeved by an aircra£* arse nc* grounis for raj 
eer ast by the airline. The m 
m 


k 
EN: :he manufacturer 59 artemp: óo correct the deficren- 
Mees in the aircraf*. Mie Melee oO sda ag, i Negotiated 
sstt lement might result, with ths manufacturer paying a 
penalty +c <=h2 buyer. mo Wwaccealsoses5ted duszznd ipn*tervwvsws 
E manufacturers, that they falt “hey have a "moral" 


Y 
Meeponsibi itty to repaiz an aizcraft not performing up te 
the standards or estimates, notwithstanding “hse cequir=ments 


Ehe contra“. 


Pelee ak Seber tices on Precess 


The PAA awards a Type Certificate ty + 
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ENT Zor @acn aiccraft model, cercifyi acceptance 
Zeenat  azzcr2f- model in accordais2? with Part 21 
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PSieral Aviatior Raqulatisns. The FAA standards are consi 

Seeded Minimum. Certification includes review o q 

design process, assembly, as w3ll as £light +>stin 
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usually awarded to aircraft nu 
S 


mo 
Mens type certification i ASE ato) Mar 
EEGembriy, TetSiv!es either an export or 2 domestic Standard 
Meme ss Cat: On of Airworthiness after being flown by the 
Mana taciturar. IN see es > Mis. ebtained, ne 
Meer. is tendered +5 thes buyer for a äsmonstra-ion 
At, inspection, and acceptanca. 
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C. THE CONTRACT PROCESS 
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Commercial aircraft manufacturers are in thea busi- 
ness of selling aircraft, as well as post delivery oreduct 
ENDpor- and spare parts. "ucc hy:qdhly chavged, 
world-wide, competitive environn2n“. RSE business 


Strategy, as is -he aim of any manufacturer, is to convince 


mmemciustcmes that the selection of their product over -ha-* 


meme COMpet tars will be profitable for the airline. There 
Memmaturally 2 gr2zat deal of untartainty in the business 
Eom the seller's point of view. Enoc unce otes; cch 
Memaetsrmining “he size sf the markə¥ for a nəw aircraft, 
ac-temptinrg *o sell adequa-2s quanti-tiss of ths current models 
ASS sis who ars having financial difficulties, building 


2 racting, albei, changing standard ovaz which they 


: Buyars desire - 


> 
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Mave little control, keep constant pressure nn ths manufac- 
u S have conpeatition among sellers se 
h 


t Seto 205 singlis manufacturer. 
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Edo zot become c 


a 
nu facturers attempt to lose relationships 


un Gach customer. Moa wend Se =he ac -ivity of moving 
she goods from the seller to «he ouy2r, tax2=s or special 
femmes cance in the sals of aircraft. Ehe OUT Chase feos 


aircraf: is such a large eé¢xpeniiture that salesmen ars 

rormally dealing with chisf executive officers or «he heads 

eeoa ries., Converseley, “he he2zis of the asrosvace firms 

feemec ively involved in the sales orocess, dealing with all 

customers to some deaqree, u ne: and prestige 
p 2 


e 
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Esca part of the sales staff, appearing on cue from 
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po any sale or 
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Page = Support. or service aftsr 


Mro ant +o both the manufacturer and ne. Baas 
EMNODOrFt assists “he airlines in kesping the aircraft flying. 
The manufac-urer's industry-wide raputation is based +o a 
Ege degree on the quality and quantity of the post- 
delivery support orovided. In some instances, thse product 
mopar. function is under the marketing organization. 


The usual sales process bezins wh=n a salesman iden- 


+ifies an an awecolre'y, a bUStnsess, Ob an Individual 


e potential atrerar® customer. At this time the salesman 
E Int roducs the potential customer to his customer engi- 
Eng crganizarzion to 1liscuss tuadamental oosints of the 
Acta, as well as to markoting personnel who perform a 
process called fleet planning. Fle2* planning and its roles 
in he sale 5f aircraft will be discussed below. Using 3 
team approach, sales, marketing, =ngineering3 and perhaps 


finance personnel meet with the prospective buyer, devel- 


Na. a general olan For «he ourchase of ‘the desired 
EE Cc-af-. Tha plan îs based on a Jənəral baseline specif-- 
Eion, and discussion will establish possible delivery 


schedules and a base price. Qs discuss: Ons pro 
Bavorably, a proposal is developed by the manufact 
EN song into writing many of the =l1=ments which have 
w cussed. The proposal would as a minimum identify d 

EN. spscrlflca-ion, dslivery scasiule, and price of the 
meee lai“. [This preposal  developmsa- stage is generally 
EPIS the contract organization of «hs manufacturer becomes 
ENSUySc. Depending on “hs manufactarer, tha proposal would 


be zeviəwed by higher management, who would give a "go" or 


each to Siow peepossl. Oss nemüuzeerurerss would 
authorize the salesman to present th2 Dreparesd proposal +9 
mee, o przospect without review. Also, deperazna cn hs 
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Mer accurer, a Letter 52 Intent (LII), described in detail 
below, would then be required f*rom th»? customer 
Ar this time the customer is given a copy of ths 
ufacturer's pro forma contract for review and has a 
period of times, usually 30 days, tə 2nter into negotiations. 
Th 


because he may have commenced proiuction, and thus he is 


(D 


Dammractucrer js inserested in completing this phase, 


Sking for a signed contract from th? buyer. 
Aver an order sS placed, it no 
ENbDu:xld a conmercial wids-body aircraft. sc h 
the manufacturers indicate that thsr2 is always a great deal 
Seepressure +> kaep the production line moving, addressing 
E 


meen production and sales problems 33 th2y arise. 


ba, SOL Sxanple, concerns p ene leza-21ime for 
certain assemblies, or a large customer may bs sxpsriencing 
BEnanmcsiel difficulties. Ariacher concern =aroughou= ths 
Bsnbly process is that a politic uch as 


a 
Sa pproval of an expor* license will cause a s 
Be poned or lost., Hr usse 1ns2721035; Dec 


u 
Management raview of the specific situation, a decision 


would bes made to commence ESO Spro uct n wl-hout an 
EE uted contz-ac- and possibly based only on «he LOI. en 
E :ndustzy an unsold aircraft, Deen dusing and afier 


assembly is referred +o 323s a "whites tail," because of «he 


5 
END Uro-ive absence of an^ alrlins's logo cn “ha sail. 


Ncc uPosrcct-ake an actt*ys5 roles in ase? sting 


fee nes in determining their fleat size and <he aircraft 
D h 


mx requirements. The prozess whersby manufacturers provide 
DE nes Wich strategic analysis and avaluation is calied 
H-S* planning. MS Onil process ard also 
ee 2 s5un-ce of information for zhe manufacturer +o 
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Exovs2de the manufacturers operating per 
aircraf- models. Based on this informa ore as" well as 
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eect tic Information provided by a prospective alircraf* 
h O 
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bayer, a fleet plan is created. sraa ho composition ot 
tha airline's present flest, proposed hai- -crane acHIisioson 
Ed re-ir ic? levels, 


ment plans, traf 
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Jur business 
out 


developed. As th> result Htierations of 2 model, a base 
plan is developed. The base plan nay Ga Sweet CS and 
aircraft: analysis along with a system survey. Benefits tc 
Mme airlines include possible optinun fleast mix information 


fore n Can be valuable in long <2rm planning. In addi*ion to 


Bre needs of the airlines for aircraft, Ehe Manufscsuecer 
provides analysis addrsssing such issues acq taco dm 
requirements, aircraft cabin ani maintenance personnel 


requirements, Marketing strat=gy and financial planning. 
EU Uprocess is of Significant value to the manufa 
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Som a marketing point 


test plena ng KS=pS =h] manufacturer's name ia 
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EOS che gDrSspsc--y2 customer, 


EE ara -vsis performed for ths 


manufacturer's prod 
de 


Ane Plocess is diracied towa:g enhancing «he bu 
seller pelaticnship: Sl==* planning is present 
dee 


memes Le Os mitual interas 


EE  .59vod5s themmanutactursrcs with data from which 
Enends et =<ne Maa xs = place can 


analyzed. 
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iicmmeamiete=eurer "Ss provosal fo tuae a?rcraf-* follows 

discussions with the buyer, thus his naeds are w 

*+he manufactuc=r. Included in the proposal presented by *he 
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EN csman *o the buyer is a fairly soecific con 
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= w 


£ 
craft) containing the BFE end the desiced 
D 


Every schedule for each aircraft, the bass price 

AE rats and engines, payment  -carms, progress payment 
EuSdulce, identification sf possiblas optional aircrat= and 
pocit information. lee composed Of psrsoanrel from 
mem. tacts, sales, marketing ani peace develop “che 
propcsal. engineering and design personnel are also 
mmol vVed in the process, dealing with the buyer's technical 
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EBGT I, he discussions ceatering on the soe 
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end appears to be for aizlinss to be less oriented 

EN ue technical processes, relyiag a 
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@ircraf= model as oresent2d by the 2 


Letters of Intent (LOT) wa enor = C2e ONS 5y *hs 
Susetomer that they intend to purchase aircraft in accordancs 


2 
n= pDrcpdsal presentald by ths nanufacturar. Addi*+ional 


a E 
25 MS or concess: ae customes ls seeking mich: also bs 
hs C 


Ins 2 
stomer is usually  rsquized to include a 
n 


= 
Pe aoe roost. © to hs. NManutact ur er. 


Olen is-e=d =O 40 acknowl =dged 
= 


2 
pspesa!, is t 


c 
D ND UcLcULstemco Of opın!on within rhs 
Edust-y, because a sta-saent which may indicate a willing- 
Ba offer of accept is act considered ir and ef itself 
Abe an offer or acceptancs. consmnanursc-ums-e cons-der 
ELM (-cured LOI žo be legally binding, while other treat it 
lv as a seller's ecknewledgemenc. Dimer d 1 proposal 
Eros: =n] sale, the manufactuter is making 2 commitment 
EN An sitc=aft and in scme instamcss, commences work. 
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S 
released from an agreement prior +) his uns 
1 


quiv - 
mance of the offer. The -in2 alapsing between hs 
Meesenta2ion DZ 2 proposal, itS acceptance and “he signing 
of a bilateral contract was  termel by one manufacturer as 
tha "vulnerable phase." At this point the manufacturer may 
Semmence production. However, 4 contract has net been 
executed and the customer car abandon the deal very easily. 
|n r:mewocosubm:ssion SE a LOL or scceptance of 
NE c oposal by the buyer, a "subject <9" statenent can be 
added by the customer. Examples of “his statement: are, 
Bee -o “he availability of fiaancing," “subject to the 
Memeeval Of t12 government," cr "subject to negotiations on 
wne Support,” allowing the custdner £9 change his irten- 


eons az a later time. 
DN is C leas a notong tra: che accept 
EE: - =<ss=ntial to “¿ha creation of a co: 


Mer es mus: accept ¿hs ¿=:ms and conlizions of “the offer. 


This acceptance must be oositive and un=quivocal. ines 2s 
M: msenufacturers sesk +3 cbtain 2 contract as scon as 
poss’bi> precluding possible legal antanglemnents with “hs 
Bayes, the enforcement of which nay have minimal chance of 
Sucesss. 


D. THE CONTRACT ORGANIZATION 


Bar eier une )onı) Oftgaaizazior sof the aircraft 


EN" c-urers ars fairly standazd throaughsut ‘the indus<=r 

Meee ucad Of contracts is usually a vice president, who 
NES 20 2 senior vice presiden: Jf che organization. The 
eos Of thes commercial contracts divisions or deapar*- 
Men cs are experienced and talented individuals, responsible 
ERE! con-rzscting functions, operating az various levels 
eee au Onomy. The managemen- Su. or he. con-czac- 
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directors generally peclecc |) che une ying managenent 
e 


aed 
sere is a preponderanc 


ENUosophy of the aerospace fir. Th 2 
Be management, as well as some contract direc*srs working in 
+he directorates, having law degrees is 


: muUo directorates 
generally organized on à regicnal or customer basis, as ars 
e maz keting and sales dircectoratss. The contract functio 


n 
for leased as well as used aircraft night be either included 


up 
fas 
ja 
ta 
(D 
a 
+ 
O 
1 
n 
ct 
D 


BN this ozganization or under a separar 
Purchase by customer of special goods 95 services, 


S 
MEET s, planning, and 2ircraft modifications, might well 


D-onducted in this directorate also. All manufacturers 
have general ccunsels, Barmer ee hate de dicat= 0d, contract 
Seursel, D cETSgswcounsels 19 NOt werk wuncet ths 
BE act director., The legrez cf involvement: by counsel in 
mmemcon-rac> function varies from manufacturer vo manufas- 
Zurer, 

Personnel fron the contract tfactoraztes usually become 
Io ved in the selling process wen the props2l le*tar is 
being orepared. The salesman ais aally orchestrates ths 
MS 2 c=on from the ptesentaticn of <ha proposal letter 


REO Y 3 

yery support of ths customer., All nembers of the 
Manufacturer's selling «ams *ak2 an active role in tha 
EME Ss, particularily tha contrast directorat>. In addi- 
AMO the G»velopment cf the proposal letter, other arsas 
BEEN E ccntr-acts organ!za*-ion is active include contract 
eo preztation and compliance, sakiay part in development of 
siMancing and lease agreements, ani in the acceptance trans- 
Econ, Manufacturers A nyol 7ean: by the 
ENS-ctorate as far as he manufacturina proces Is 
concerned. eae h’ conerscts DEganizatian act as 


ee point with the aircraft m 
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EN pare parts provisioniz3, w211 b= complet=d a“ +he proper 


time Qe imerutacturegrs, once the contract is execu-ed, 
pass «hese types of finctions Doc So Daza to project 
organization. 


ation Teams are usually matched en EMDUN> SUN ees Dar us. 
Hs s-ratsgy is developsd by the director in charge of the 
sale. Me ona aanl often .expsctsd, that at soma tine 
Mana the negotiations wit dE] 22 Doli-ical 
Bere f-cm a foreign country, 3 senior official of the 
Ia urer, best Fitted to the customer, wiil take part in 
EEgaelietions. This activity may include pressa-a-t20on o£ a 
De On Vile Wd Co sin ds 


Semone con-rac-ting 
business. E SEN 


a 
Meta, «heres is also a 
ð 


ars, nz aC. 20010. See LON 2s 

ESO per2crmsi in the directorates. Me Dar as otfico autos 

mation is concerned the dizsctorates have introduced 

meoemest > Or at a fairly standard rats. Filing and ccrresvon- 

MM” systems are, for +-h2 most part, automated, greatly 
4 


EESUStsng in ‘tracking and file searches 
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A. INTRODUCTION 


Be sschap->2r an SXameana=i0n Is made of the essential 
EE cles cr clauses of tha contract. Misato ls” 18. 103 S ern 
ELM Oughnout tha 1n1ustry “o describe the compcnen*s or 
pauses of tha contact. Auer samen, she stm ardusssy 
mee ect is used here to dissctibe the normal or usual arti- 
mes Sound by the author after interviews with industry 
Brsonn>2! and rsvisws 5f the pro forma contacts currently 
EIcN'roughou- theae U.S. sommercial aiscraft industry. The 
EU rac- arce*2-cles presented here ar2z not considered to bs 
muy inclusive, Du ORE os? articles fcund in the 
industry as a wholes. 

Eee CONTRACT TYPE 

eras sola on a fixed price basis as the result 
of  neqgotía-ions between the parties. A manufacturer's 
Ecac- would generally first idsatify she subject matter 
EN Tenseaseioón. The 2ircraft “2d3al, relevant spnecifica- 
Meee and identification of the two parties is simplv laid 
En tre o»=ning statement of tha contract document. 
eo DELIVERY 

Primarily because of sales *ax sonsidéracions, manufac- 
EE c make delivery of tha aircraft in specific locations. 
ELM c: Of California and Arizona do no* ax aizcraf* 
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Sold to an aiclins. Al fowl not “ax salas 


to other firms as long 2 gu T. =n turn,  ieas 
EN  ecumerc*al airlins. In *hs state cf Washington, the 
»ax law exempts aircraft from ales tax when delivered +5 
meeiines, forsign or domestic. 

Onc? “he manufacturer obtains A east Cas > er 
Ai 


Bworthiness from the FAA, for *=h2 awgrer 
buyer is notified and usually ha 


S 52V 
Ae ot che aircraft}, So Nace, ardet Or Schedule 
w nS cather than specific SS den ti d. Ix s 


{Qu 
pa 
th 
th 
pa 
no aà u 


Mee to specify  detini=zs dates, other khan by month, 
2 


becau the nature of the assembly process is such “ha: long 
lsad-+times ars involved. Buyers arə notified a reasonable 
ee od of *im (i.2., sevan days) ia advance of the delivery 
date. The actual deliver eaan Sae Or wiih the customer 
Wemmees from manufacturer to manufarturecr. 

Pee este y St an aif Clak= Salt 15 =hat slots ot pesi~ 
moms ^n the delivery scthedul2 ace vied for by buyers. 
meres are created by zhe sequential nature of the aircrafé 
assembly process. Delivery slots can be traded or sold by 
ERE nes. Tie “Con 2 Seer 15 q h n +rans- 


c 
Irene 
II res 


= 
sign2abl2, unless 


the assignment would materially 23939 <he dqusies ob s-chet 

party MscrescowBhs burása of risk imposed by the contract, 

Or where the issignment 1S contrary to the aqrssment of the 
u m 
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1. Inspezzion by Buyer 


-—- 
-— 


x 


DIES. ccu no -heg  DrPOVPoswa Contract thart “he 


Eu-ome- has the opportunity to inspect the aircraft at any 


*time during the manufacturing procsss. As a gereral cule, 
Mes] airlines do not send inspection represerta-ives to the 
roces is well 


Menutaccuring si«e until the manufacturing 
alond. Tae sn ba e 


e 
E aircraft, but gives him the rignt t 


m ather 150k a+ the aircraft manufacturing zecords and 


Dere hen sells Dorserns his obligations under the 


ac ty properly tendering conforming goods, tha buyer 
is under a duty *2 accep- thes goods. Promptly upen compls- 
Meme Of Manufacturing and the ascsentance flight, zach 
Ercraf- sus doceptancse. The 


EUM C cnisvcd fjr zhe ba 
A 
mq 


ivary as the manufactur- 


E»geérac- iinds 
feng -h?s dslive 


T 
zo perform accep-an 


DOE an aircraft which mestis raguiremen“s, he is in 
Becault. Usually the only reason why an aizlin= would not 
ERE 02» atl ct att iS ror financial Seasons; they lo not 
Aa > Zunds for payment. 
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Wetec utbers Conduct £6S< Eligh=s for the buyer of 
Beh ai-cra°*, usually with a stipulated number (1.¢., five) 
of  *he buyers' representatives. The sellər is at the 
Mem =rois duriag «he flight. Escenas rot flown =o 
demonstrate performance estimates or guarantess, this Zligh* 
is only a demonstration of the error 2s par” st "the 
BeceDtance process. 

3. Open Itens 

An open item is a manufacturing or assembly detect 
en deficiency not resolved at tha time 3f turn-over of 
Every of the aircraft. Bxampl2s are a ripped seat cover 
Mosa: B-3 or a malfunction in 2 singla avionics system. 
Those items which cannot be resolv2d by the delivery date 
are resolved by way cf an sper item latter fFrem the manufac- 
ER 7 den-itfying “he dsfect and p:oviding 2 resolu*ion. 
ED t-sr may, far example, extend th? warranty period, or 
Nay require the manufacturer to fix zhe item within 
mer oy Gays. Manufacturers discloss that «he number of open 
AnS found during acceptance has dropped considerably 
during «he past f Sw years. UNES 0-950te his drop to an 
Me =ased concern for productivity by the manufacturer, as 
EN as ths work force, and improved quali Conese aad 
assembly orccedures. 
De PRICE AND PAYMENT 

1. Sales Price 

HN cuccOsrpSXce Sf an G2resrat = is broken down into 
various components. A base pones ©O2 TSaCn aircraft 
Piesenased 15 =stablished by the manufacturer and consists of 
Bere fOr =he aizízam=, as well as “¿hs orice for “ha 
selected equipment, such 25 engines ani BrE, which «he buyer 
Memegna:sd For inclusion in the aircraft. The price also 
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includes all product support such as training and spare 
Parts. nes on rscrtayeualiy stınulatss chat “h= bass price 
of the aircraft may be modified duting “he assembly process 
changes *o the specification, for instance, when the FAA 
Seanges the certification requirements, necessitating modi- 
eBre2*'ons, These changes are paid for by the buyer. The 
Bas] price cf the aircraft may als» be adjusted during the 
ESI psccsess by the applicatioi1 VJ the economic orice 
EROS Yvs2ons of the contract. Formulas,  bassd on consumer 
price indexes (CPT) and other various indexes are included 
At ae contract. Briexeswaresg..- >22) 253 the quarter prior 
poe scheduled delivery of the aitscract. Adjustments, for 
example, may use labor and material price indexes published 
BENE sc Depbar-ment of Labor's Burzau of Labor Statistics 

Mica on Of the price adjustmants totha base price 
EM in what is called a Einal adjusted aircr2f* price or 


The industry-wide terms us2i t9 describe payments 

Meag2 prior to delivery of the aircrait are progress payments 
or advance payments, but the payments actually reflect peri- 
Sac installment payments by tha ENs-ons= e oO zhe 
e ac uroer andare nor based sa specific demonstrated 
performance. These periodic vaymzsıts are required as part 
ERN he contract. Payments Support: fhe short-term capital 
punc 202,71 90221005 DE his Finan- 


9 





mounte. schedules of payments is detailed in “he contract, 
Men ttying the month or quartss and the amount dus, 
Adjustments t> the purchase price brought about by chang 

in the specification would also be reflected in the progress 
payment schedule. Progress payments are ego*tiable 21*e=m, 


a n 
and concesssions may be male by th2 nanufacturer. 
3. Payment 


oregem oboli aa- ions of ¿has buy=r is *0 pay 
a 


SO. Ss ce On 2397 (1), provides that; 


Aender of deliver Acedo O ehe buyer's duy 
memsaccept the goods and, unless othsrwis2 2grs2d, to his 
mary to vay for then. Rooms tec leS the sellaz 20 
accep ance a lisa mar o payusrn-* according to the 
Ecentract. 


Generally the sn-ire amount due (o-her than what was paid as 
progress payments) Mielua2ng econswec =scalations, _s due 
acc. As stated in the 


and payable oa delivery of the aircr 


ple. +he manu- 


= 


emm act, payment is in United Statas fu 
Ae ute is not taking ary currency risks Payment is part 


of the acceptance prcecess. 


B. DELAYS 
1. Excusable Delay 

There are ver desa en could occur and 
mead not bs considered SMe Dls urde: -hs industry 
m act for aircraft. Reo e onn o acts" Of God, civil 
ep idemics, governmen: allocazion, and warlike actions, 
excusable delays include strik2s5 ani work slowdowns, 
Be]: II gen- C= fort =) s>btain materials, OP 
delays due +) any other cause beyond the control cf thse 
PERS or not  occurzing through the seller's faul* or 
nsgliqeənce. 





mE come ela ys accepting ¿ne aircraft”, the 
most likely raason is financing. At chat time the manufac- 
*urer puts -hs completed aircraft into storage and charges 
for preparation for storage, the loss of interest on money 
which «hey woild have recived, taxes charged, and insurance 


memcove> the storage. 


If the manufacturer is late with the delivery of an 
rar: 7t îs a result of either a single incidéen= Or a 
general program delay. sind :ncosden- dslay, such 25 a 
BEEN: one Sf “he  ai-craf-:, obliges the manufacturer to 
Bema. Or replace the craft as scon as possible. Yowever, 
B he mo 


ccs ougc-onoptoduct:on, he is no required 
a 


DEN cESIEM UIS. n line., Funds in his cas cou 
em 


del aitc ft is a nm e 

eral program delay, s a O 

Ae a peo Sall ect aditional ss 
b 


u 

lE ons ir price from *he customer, 
de 
ha 


Inexcusable delays ara 3298 addressed in *he 
RExn-rac-. Besolueven les sembBuses Zar “his type of delay 
need co be sought by the buyer through arbitraticn of 
tha courts. An 2xample of an inexcusable delay would be the 
EXMc-u-9- haying a problem obtaining “*yoe certification 
having a certificate discontinusd by the FAA, which 
caused delay in deliveries to airlines. A second example is 
EN ay caussd by indirsct government accion, such as 


a-rcraf- engiass being diverted during a non-declars 
] 


Bo she Viístnam conflict, this sit 


e manutactusear was dicec+ed <5 fill orders for military 
ENS 3-5-, delaying commercial dsiiveries. An airlins sued 
BEDS r-craif- manufacturer because th2 conflict was aot a 


2/55) 


daclared wart, and thus 


meee ns contract. AGS UE 


assessed damages. Th 


Breident, as oro forma c 


‚tr 


1 


11) 


not be a repeat 


(p 


eS 


e ele delay unde: tha terns 


manufacturer guilty and 
9 


TACA Ss und ec larsd wars 


and government allocations as =xcusabl2 delays. 


E Termination 


un 





Dies nausery “contract Stzpulates E 
default 


Povo. vsd (pr 


Barer cannot b? heàild 


Understandably, becausa of 
oí an aircraft, -here may be, 
HI very, which the buyer 


Sale. These circumstancas 


Spee Or the acticle for 


de 


pated delavs r2 cause 


Ecuerac- basei on certaic 


ha the manufac- 
for axcusablea delays. 
cases of assemb 


ans, Anticivated delays 


@eemepesed Of Thewmanufacturer's appraisal of he facts and 


EEUpts, in J2od *ai-h, 


Ed found throughout tha 


aftar the scheduled delivery 
par-ies can agree to tarminate 
obligations. Sone sellers allow 
EEEm2na*-ion, based on 

Eua fifteen nonths. 

Bsmuired to vay for the 


u 
Ecdeduct hs valus? of 


Mme airctat= as well as 


Ao raft elsewhera. The 


dated damages, a tern 
Damages, as defined b 


either party breached + 


ENxercisirg à -igh* of 


excusable islay, at 


zəscheđale @slivery. The stan- 


NE Ls de de a 
15S fOr een Me 2=hs 


Ao et thes lop-1icn" 0! 


=P am = = 


Sutance he receives Jr 
Seco ved from Selling the 
Bene. ders] =o pe eau = 





"Damages for breach by 


the ag 
HE gant 
breach, 


eemen 
Of 3 


+ ha 


O (D 
UI Oi 


O AN 
nticlpated | 
dap 


inconvenience or non-fe2 


PHM Dt 
U’ 


ET 
tD 
nm 


so 


( 


9-0 fu 


HAN 


(eae 


F* 


ct 


Op IM 


09 
e 


an adequate remedy." 


Defeaul:, is 
ge 


By arpDitza: żon Dr 


per se, 
zent*rtac-. a default 
pecscugh- 
apparently believe that 
the manufacturer, based on 


excusable delays as a part 


(D 
t3 


p o 
Ul 


h 


nasgut3c- 


agreement. conversely, c 
The 
memassist the buyer in finding solution 


default 


default the biyer. 


r 
- 


5 


£» 


w a de Y 
Sy Lees OA 


Sed=r +0 avoid a 


P. PRODUCT SUPPORT 

Pest-d=livery support of the manufacturer's product is a 
E portant element in the success of any aireratt 
Pzogran. ne fDi) Dit =H] nanúfacturer is quite vulr- 
ExbIe in this aspect of the business. The anoun= or scone 
of support, as well as the quality are in many instances a 
E oag factor in aircraft seleccion by buyers. EOS 


Beo Eendability, called dispatch reliability ra hroucnou- 


ca > 


Meee industry, is a measure of aircraft as well as an 
AS ne's verformance. iS Spec ccrnmanbce in this area 
EN rectlv elated to the effesctiviness o? a particular 
Mita ceturerz's support program. Miss tte =s:+000. has 
ENMSSa*- manufacturers mske money i this phase of the 
cycle cf an aircraft, supporting the aircraft over a 
PEEZOd Of many y2ars, after i+ hes ben placed in service by 
ps customer. Pica Upon e can De broken down into 
Several parts Tae luding malnzen2ıca A 0G, t 
IS E ENE deta, spars parts and technical services 





EuDport. Menufackurers provide various “ypes and quantities 
Meemein-enanc® and flight training, às well as technical 
data and docimentation, as stipulated in the contract. 

vices, over and abovs what 


meee 20nal quantities of these ser 
mgh+ be provided in the contract, nay be purchased from *ne 


menufacturer. 


The spares Dab is program of an eC nace Ik or 5 
BEOvides customers with 2 ccmolet= line of spares supvoor*. 
EDN»r:ogram usually includes initial provisioning tailored 
Boeehe specific airline's needs, iaven-tory suopor* such as a 
Tange and depth of spares positioneli throughout the world, 
and emergency service guarantees. Parts supvor+ also 
Eudes rap2i response -:o aircratf--on-gr-^und situa*icns, an 
Mmemagstry term, signalling that an operational aircraft has 
experienced a failure. ADA E: eS produc: Suppor: 
wele, to mest The demands cf the user, parts will be 
Shipped within certain stipulated tims periods *> meet emer- 
gency demands. Manufacturer's programs could also include 
Pememem ee tm lease of spares <9 Flil-in for damaged compo 
Memes, Such as landing gear, rudders, or slats. Cnr tabiy 
Manufacturers may require users to purchasə spare parts 
Ae Ctly from ‘hen. In this instance, mnc Dco sn 
Euudent to d5 so in order to eliniaat:e possible warranty 


oroblems. As an aircraft model matures, setconiary sources 
ot many spara parts merge. These dealers buy from 
ENREDNSrs or 5btain used sr damaged aiccraft and cannibalize 
WAS or parts for resails. Manurzeruzers ars caz=ful =o 
paspect proprietarzy-desiqgn parts. 
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2. Technical Services Support 


Technical services arec 
mmepor-. end factory support. A fisldi support representative 
is staticned near a buyer's main naintenance center for a 


n 
Nos aces almost indefi- 
a 


Meets petisd of time, Dr ¿in so 

Meet ys The representative is available for maiatenance and 

repair advice and assistance. NM IMD ES or residen 

SER V2ce Teprasentatives are espssially  imoortan- during 

maeeroduction of naw aircraft. Spezial -sams *o addrsss and 

pode solutions to specific p as are also available 
Ce 


O 

DE as the manufacturer's fisli representatives in «he 
BSAS, Zechniz2al representatives for sach ai-zczat-* model are 
available on an around-tha-clock oasis. These specialists 
EE oca-ced at he Manufacturer's facilizy aná are consid- 
ered factory support. bmey ese ptinked with the field by 
various means of communication. n r1uosOVSqds solutions to 
ENgUneering problems with the aircraf+, as wall as facili- 


E 
ti2s, ground 2quipment, and 
S 


maunecadncs Drtocceogures. 
Service support is guaranta2i by th= manufacturer 
EN specif?- period otf time, such as ten or fifteen years 
DL, ©Or example, 2 certain number of units remain in 


eemmerc al aic transport service. 


G. WARRANTY 


Oe ce CEPENO- was-ancey covers thz cbii- 
cier > Duyar wita resp 


aca etry), cu ecd ccn pc pass "or Future 


uy 





meecormabil:ity of goods sold. Under the law of sales, 2 
a 


a 
nty is an cbligation  imposei by law upon the seller 


warr 

meen respect to goods. nosci nc- Sequizedq +o 
Enc the goods and may exclude, negotiate, or modify a 
particular warranty. Warranties are of «wo types, implied 
and expressed. When the manufactur2-= sells an aircraf he 
Maltes that hs has title +o ‘the craft and the 1sgal 
ur nori-y zo sell ıt. The implied warranty rests on the 
reasonable expectations o£ the buyer. Exprəss warrantiss 
Hebe made by the manufacturer in their sales and technical 
Es srarture. Cavsat emptor was the notion that the selier 
was allowed to sell = 


as a a 
accaDtable >o the buyer and that there was not an express 
A 


axranty. The duty was imposed cn the buyez +2 examine «he 
pusduct he ws buying 2n1 act on hiw on judgement and at 
his own risk. Today emphasis is placed on th2 maxim, caveat 
Padi or, let the seller beware. This msans the seller is 
oie or his express wa-zrantzes and the warranties implied 


W. (Ref. 24: p. 495]. Ex 
mumemesalsS process, during the negotiations, and in the 
EEUurac- docunsnt. An express warcan*y nullifies an implied 
Nana: y to the =xtent that the implied warranty conflicts 
With th? express warranty. UGG osce2= one 2-315, provides 
EB warttanties may be excluded of mnodifisd. NDS ess 
Exnt-es ars excluded by no- makia3 =hem. Imnolisd warran- 
Fes ar= =xclialded or modified by a conspicious statement ir 
paxcon--ac-t. These exclusions must bé clearly unders*ood 
O ER perti=s 29 the contract. 

1. Harzanty Dy ne Manufacturers 


E dusty. Power aati es D 
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performed. REGES vESScuments for fhe azzcraftt are usually 


Breiuded in the product assurance attachment +> the basic 
suntrac-. Warranty coverage is available +o the buyer for 
both manufacturer designed i-ens as well as for items not 
manufactured by the seller, such as the propulsion systems 
peo BFE. The warranty for these types of Squipmen= or 
Euponents flows down to the aircraft buyer. As part of 
EXoduct support,  manufac*turerzs pass  warczan-ies of supplier 
EM sctured itsms ont> the buyer of the aircraft. As 
meaniioned above, interface agreə21212żs assist the aircraft 
Byer in identifying ths source sf the defect, the raspon- 


sible party, as well as claim rasolution. 


The manufacturer's xpress warrantizs qaenerally 
pountorm to the E O UCC. Normal industry 
meyer ace is for warranties to be provided for the following: 

wn ee ett Grass titles, ctranste= of which is essential 

Meme sale ol ne alicrati. 


hee ede saygement of patents. 
So Mer manes =O =h= Speci f=c2tion, with the excenotion 
of those portions which ars estimates OF approximna- 


fears. 
BENE Icsdosmcot defsc-s in design, material and 


workmanship. 


There are certain periods of time associated with 
warzantv coverage as well as notification oeriods. The 
IS cz y standards are for the design of the aircraft, 
D D 


3 
en uccessories and parts 23 b2 covered fot a 
A 


3 





re extended to the first scheduled inspsc-i 


es a 

These time linitations can be considered *o ba lim 
ability to the manufacturer. Ass would prafer 
longer periods of coverade, such as five years. This Ss 12 
point which airlines actively negotiate,  sesking increases 
of the eightsan and twenty-four monzh periods. Covered 
Memes 20d assemblies couli include thos2 items installed on 
ee aiz craf, as well 2S spare ani r2olacement parts. The 
eon cr ! SO E O 


Aa Ys donn in de-s=211 the Lin tations wit! 
the buyer's remedies, as well as 713 2 
mens and liability. 

Dietista 1 UNdUStEYy practicos Ís fór the airlinə tə 


mmm Claim =n accordancs with zhe manufacturer's proce- 


Mires and within specified time limi-s. Ths claim is 
usually filed ME “he nanufac-ursr's ES y 
man istrator, who 35s lócatsd at the administrative head- 
quarters. mer manufacturer Tesponds =o <=h2 claim and 
ENUSC*s ei-her replacement = of tha itən, repair of the itcn, 
des Other correctiva acticn, pr EMOeOn cos che els in: 
amely notificati ired. Tw 


process takes times. unorder t 
BENE ness, ons na 
service manager in the filed as. 


on=+the-spot daterminations of warra 


All man 
Meese D-OGlram= allow airlines *o o2fStm Warranty repairs or 
meeeecementS on aircraft, cine. epbproval has been 
Bos ved from ~h2 manufacturer. sen Wook 1S completed 
Pyare main*+erance facility, “he airline bills the manufac- 
mert for irse Labor and naċżəzJi2ls at previcusly 
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2. Warraaty Exclusions 


nusmusmuscactusser's weswpantt-ess include certain condi- 
bens apnd exziusions based on UCT, Section 2-316, which 
allows warranties to be excludsd or modified. Recent court 
ei Sions hay: placed =mphasis on the =xculnaticen concept, 


ELM ls now difficult for Aanufaczursts “o disputs 


Euran-y claims. prcmbpstory pissdqusng by zh] seller would 
EEUU o indicat> lack Jf blames or guilt, in the case of 
any impiied or express warrantias male +3 he buyer. 
Specific language is zs=quired foc disclaimer of implied 
Warranties, aná to indicate that an agreement has taker 
place. A ads EY COR: bac , AMOS =) © cesntotss 
emn ents of the clause *5 the buysc, *hes2 axclusions are 
puruted in bold +yoe, highlighting the exclusion. Miss 
3 d 


REXUSIcd by che Code, Sections 2- 
+ 


Blc ionally, there is a speci 


Bee, which indicates tha ths contents of the warranty 
Eccle were 312 scussed, nego*tia-sl1, ana undarstocd by ali 
Eres +0 “he contract. 

Paños Ot coverage *39resss th predictability 
EMEN hc warranty by essentially sliminating certain risk 
Bears not part of usual design, wozkmanshivo, or material 
Effects, ESE niza een. e1n a=9tions as exemptions, tha 
Henurac-urers decrease “ha cost of warranty by increasing 
Me prediciability of zlains. Manufacturars expressly 
Bande responsiblity for Scene) end consequential 
BEmaudges brouga* about by nisuses o> imvoroper operation of th= 
mEcraf-, inproper maintenance, accidental damage, and 
Bums p> reDaizs or modifications. 
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meee THE CONTRACT PROCESS 


Uem Ie] prior w9zk exists concerning ths commercial 
EN ndus-ry's ccn-rarting practices. [his is appar- 
ENS due =O the sensitivity cf this information and tke 
eee nimbe-s Sf manufacturers in the industry which reduce 
BEDNUSc?ss:-y for open coordination of such practices. In 
Roetfro-t + OQeccce ccs UhrTOrmetion,. this thesis 

San 


DOES vanid =sSsucs E 


process use pau Clem oo commsrcoal al-craf-  indust-y. 
ee yoi cal industry contract, bassi on the Isgal fundamer- 
ESL: he Jniform Commercial Coie, ea Vente le which 
specifiss “h= various articles or clauses of the sales 
Emc-enment and whic: ados zos a portion of zisk associated 


mhe assemoly of airtzrai* iron the manufacturer +o che 
buyer. [MWe a2sc2act maprufac:urzag industry has developed 
R omna OF SOmvany-standard contrasts wh nune rcm 


dation of ths contract between buyar> and seller. Thess 
SBemesac Ss may be modifisi or amenisi. Pensas C COn ao. 
end modifications are required to > filed with «he Federal 


Aviation Administration (FAA). A device used through 
megs t=y to limit oz enhance the sales agreement isc a 
S2q2 ie«ter. Because the side lettar is usually specific +o 
ToT aC ion, tka co ons 
Becomes se SOs public  *nowlsdge. MS fo op eh 


i 
a 

rs may not influencs la-ser agcssmen-s between comost- 
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Lp Do Gale Of an aicczsafz moiel, muc menusae*urss 
must daal with Sans. Such. 2s 


Eu node) -5 build, “hz siz= of the investment in iesign, 
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E ong and other pre-production outlays. Soe 
for a model of an aircraft are fashioned by th 
based on what he views 2s the needs of the mar l 
endeavor at this point is to decida how many unit 
EESorbed by the market inthe long run and ch 


learning curve methodology to establish a price for the 


aircraft 
There is vigorous comp2tition between the manufacturers 
Aa coral to 5211 their oroducts. Inc= 2 potential 


t 


ENomer is identified, the contract organization of th 


D 


ExNIac-urcsr joins the sales effort. Az this poin- a 
proposal is prepared by the manufacturer. Other areas where 
M@emG@pilac- functional organization is involved might be 
ene financing and produc: suppor: packages, contract 
retation, and delivery and acceptance of the aircraf- 
stomer. Mom oun taser SF be a:-cract buys an 
cae Standard design, which conforms te the 
eue enoe on Geyeloped by “a nanufacturer and ‘type 
by the FAA. The purchaser may, and most likely 
h tandard 


well, enhance “ha model Nee 2dds£$55n If 


N 


Options aná buyez furnished =quipmant. 

inge  peoductzon Or the aircziafítzt, “hare are many 
reasons why an aircraft night be delayed. Most instances 
EE cons2dered to be excusable under the terms of the 
Beer, AS, during “he producti#on process, the buyer is 


requirsd to make progress Hr advance payments, not based or 


er 
| * 
ct 
t3. 
(D 


Euual progress, bu* rathàsr on a schedule sstablishe 
Ewuacc. The delivery and acceptance o? -he siíircraf- takes 
pace in accordance with established procedures. 


à majer Lc DO al Uso es st-or-t which has 
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might include sale of spars 
with 


parts, 


Besıs+ance ths ai craft. Various 
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Wagomols |CONps 2190, 
aes 


conponent suppliers, 
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retaking between billion dolla 
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seller is a dynamic 


nurac-uses-e, “ich 


along 
nent 
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ES. CONCLOSTON 


The purpose of this effort has been *o provide a review 
of +he commsrc3ial aíircra modu dto Iden =itvy contract 
issues and practices. Areas where uncertainty or risk are 
perceived by this author hav2 bean identified. Gemein 

Æe inherent in the airlines industry are distinctive, but 


mo totally unique. What is uniques is ths sizə of *he mone- 


ES Ey risk, the abundance and magnit See cine ed. Cc 


S 
u O a 
Meeestal fy and “he influsnce and ioninance thaà* world-wide 
Det cs and scondmics have on thes indu y 

EN .he vehicle with which the nanufactur 

E cop of the risk t@ the buyer. Tontract articles 
B Wwerranr-y, produc: iżabiíility, progress payments, accsp- 
pouce and delivery are 2xa n u 
Practicas where =his 3s accomplis 


d 
ee uers recen-ly have had to “aka a different view of 


Ex cUng "fec “heir products becais= or the customer's 
aia y to pay for aircraft. Tie yes, 12 tura, Shared 
some of this risk by having compınen- suppliers, such as 
ENGSe manufactuczers, share in this undertaking. Poe she 
future, the manufacturers nesad £5 amelioratsa the adverse 


Em ets cf uncertainty. Standa: and Poor's 


E n 
I -he View that manufacturer's business successes will 
k 


be based on careful risk-nanagemenz, cautious narke* evalua- 
Eon and, penas most mporsasmtly, sant leon > 
Tammeec turing partnershios [Ref. 15: p. A 46]. This “send 


Sempecetlaboration by aircraft manufacturers 
Pmemesicn rec>nt actions as Boeing's use of a consortium in 
the develoomant and production 9£ n= model. 767 Sarna 
Lockheed's expressed intentions of rsentering *he commercial 


Pet ONLY as a subcontzazc*o- or a nenber o? s consorzt?um. 
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